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PREFACE 


I N accordance with a well established policy, the Publishers and Editors of the 
Cyclopedia of Medicine, Surgery and the Specialties each year bring out a 
Service Volume designed to supplement the original work This has proved effective 
m bringing up to date the extensive material in the Cyclopedia and in placing at 
the disposal of its readers, in convenient form, information about the rapid advances 
that mark the ever changing trends in medical progress. The Service Volume is 
not a systematic review of current medical literature Its purpose is to furnish 
additional data on those subjects that appear in the Cyclopedia which, because of 
recent noteworthy changes and advances, require supplementing and to introduce 
new material which has become available since the publication of the Cyclopedia. 

In the preparation of this volume the Editorial Board and the Associate 
lull tors of the Cyclopedia decided which subjects were most in need of amplifica- 
tion and what new material should be added. In some instances, the Associate 
lulitors themselves provided the supplementary material. On the other hand, a 
large proportion of the reviews that make up this volume has been contributed by 
(he authors originally responsible for the Cyclopedia articles. By following such 
a plan, greater continuity and uniformity in the treatment of the various topics 
have been maintained. 

The format of this Service Volume is similar to that found in the Cyclo- 
pedia. The various topics have been arranged alphabetically, thereby making it 
easier for the reader to locate any desired subject. Under the main headings of 
Medicine and Surgery, the various well recognized sub-specialties will be found 
grouped alphabetically. It is believed that this new arrangement will prove more 
satisfactory than that adopted in earlier Service Volumes. 

The contributors, all of whom are outstanding in their various special fields 
of Medicine and Surgery, have brought to their tasks excellent critical judgment 
and lune endeavored to emphasize only those points that are of acknowledged, 
proved value Throughout the volume an effort has been made to stress particularly 
diagnosis and treatment. 

Attention should be drawn to certain subjects which, because of their time- 
liness, should prove of particular interest. In this group fall Aviation Medicine 
and War Surgery. Therapeutics, in its broadest sense, is emphasized throughout 
the volume. Under this heading are included such subjects as Physical Therapy 
and Shock Therapy. Dietotherapy has been made part of the section on Gastro- 
enterology in which are also included an important discussion of Vitamins; the 
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newer aspects of Endocrine Therapy have not been neglected, and undci the* Mo- 
tion on Therapeutics will be found a critical discussion of some of the newei drugs, 
such as Heparin, Histamine, the Sulfonamides, Nicotinic Acid and mam othci 
preparations that are engaging the attention of the medical profession l hidei 
Radiology have been introduced several original articles on subjects that, because 
of their newness, could not have been included in the Cyclopedia, such as the Cyclo- 
tron and Neutron Therapy as well as an article on Body Section Roentgenography 
The sections on Cardiovascular Disorders, Hematology, Otorhinolary ngologv, Neu- 
rosurgery and Pediatrics, especially Infant Feeding, are unusually complete ami 
should prove of great practical value because of the care with which the subject 
matter has been selected and the thorough and authoritative way in which it has 
been treated. 

The thanks of the Editor are due to the Editorial Board and the many con 
tributors whose zeal and co-operation have made this volume possible Again, he 
wishes to express his appreciation to Dr. Edward L. Bortz, the \ssistant Editor, 
who is largely responsible for planning the volume, ami to gratefully acknowledge 
the faithful work of Miss Louise I. Weisgerber, who prepared the manuscripts and 
saw the volume through the press. Thanks are due also to Dr. Frederick C\ Smith 
for his careful work in the preparation of the index. The Publishers are to be 
congratulated upon the pleasing appearance of the book and the liberal way in 
which it .has been illustrated. 


George Morris Piersol, M.l). 
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BLOOD CULTURES 
A* v C i \uj>! P Brown, M D 

Invasion of (lie blood stieain by bac- 
tciia cithei through an open wound 01 
lnlbumiator} pioetss is not a comninn 
oecurrenee, but is fraught with great 
dangci to hie when it occurs 

The selective growth characteristics of 
bacteria therefore continue to arouse 
intei cst and papers appear m the htera- 
tuie outlining newer methods of ap- 
proach, directed mostly toward satisfy- 
ing these 1 equirements 

Immunity acquired by the human 
body commences m fetal life and con- 
tiiiius after birth as exposure occurs to 
bacteua or to the hy-jnoduets of bac- 
terial metabolism 

The immunity thus acquired may not, 
however, give adequate protection, be- 
cause of its shoi t duration or because 
some bacteria have inherent invasive 
characteristics, which may build up rap- 
idly in passage from person to person 
On the other hand, many persons un- 
doubtedly acquire a resistance to in- 
vasion of the blood stream 

This is well illustrated by the typhoid 
“carrier” who harbors pathogenic bac- 
teria, but is personally immune The 
victim of hemolytic streptococcic bac- 
teriemia who recovers does not usually 
become a constant source of infection, 


while the one with endocarditis due to 
strcptococcu s znndans may continue to 
have foci of infection which constantly 
menace life 

It thus readily can be seen why the 
problem of blood cultures continues to 
leceive much attention There probably 
are several reasons, i e , the culture 
media used, the time factor or day of 
the disease, and the frequency of taking 
them The culture media must be capa- 
ble of supporting the bacteria which are 
most commonly invasive as well as those 
more rarely found , along with the selec- 
tion of the proper culture material, the 
physical conditions likewise must be con- 
sidered, such as the possibility of the 
organism requiring the presence of CO 2 
or even anaerobiasis From time to time 
the question is raised as to the impor- 
tance of complement m the blood and 
whether its presence would assist com- 
plete phagocytosis with destruction of 
the bacteria, particularly if only a few 
organism were present. 

There can be no objection as to the 
use of substances in the culture media 
which will absorb or render complement 
inactive, providing such substances do 
not inhibit bacterial growth The Re- 
viewer has found that a small amount of 
agar (0 1 per cent) answers the pur- 
pose; however, it is difficult to see how 
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the presence of complement in vitro will 
influence growth, since it has not oc- 
curred in vivo, otherwise blood cultures 
would in all probability more often be 
negative, besides m some diseases there 
is a deficiency of complement. 

A single blood culture, if negative, 
should be repeated once or more times 
if there is the slightest reason to believe 
a positive culture might be obtained. 

The time of taking the culture may be 
of very great importance; early cultures 
are advisable, certainly those having a 
chill followed by a rise of temperature 
should by preference have blood cultures 
taken about the time of the rise, rather 
than at the peak or when subsiding 

Butler believes that for routine blood 
cultures 4 media are required: Tryptic 
broth (Hartley’s modification) ; anaero- 
bic tryptic broth ; glucose broth 
(Wright) with trypsin, and nutrient 
agar, and in the case of enteric fever, 
bile or bile broth, 5 to 10 cc., should lie 
added. She advises that 10 cc. of blood 
be taken and immediately distributed to 
3 of the media, 3 to 4 cc. into tryptic 
broth, 2 to 3 cc. into anaerobic tryptic 
broth, 1 cc. into glucose broth agar. 

Preparation of Media for 
Blood Cultures 

Hartley’s ModiGcation of Douglas’s 
Tryptic Broth — Obtain 150 grams of veal or 
other suitable meat, free from fat, and mince. 
Mix with 250 cc. of tap water and heat to 
80® C. in the steamer. Add 250 cc. of 0.8 per 
cent sodium carbonate solution (the anhydrous 
salt), cool to 45° C., and add 5 cc of Cole and 
Onslow’s pancreatic extract, and 5 cc. of chloro- 
form. Mix thoroughly and incubate at 47° C., 
shaking frequently until the biuret test gives a 
pink coloration (usually in from 3 to 6 hours) . 
Add 40 cc. of N 1 hydrochloric acid and heat 
in the steamer for 30 minutes. Cool, filter 
through paper, adjust the reaction to pTZ 7.6, 
and distribute in 100-cc. quantities in Florence 
flasks of 250-cc. capacity. Sterilize by placing 
in the autoclave and maintaining a current of 


steam for 1 hour, thui i.iisc pnssuie slowly 
to 10 lbs. and turn off the steam 

Cole and Onslow’s Pancreatic Extract- - 
Obtain pig’s fresh pancreas, fiee from fat, 
weigh and mince finely. Add 3 times the weight 
of distilled water and once the weight of abso- 
lute alcohol Place the mivtute in a large bot- 
tle, shake thoroughly and allow to stand at 
room temperature for 3 da>s with occasional 
shaking Strain through nuishu and filter 
through a large folded filter papei. Add 1 cc 
of concentrated hydrochloric acid to each liter 
of filtrate, allow' to stand for a few days, and 
filter off the sediment. Store in a stoppered 
bottle in a cool dark place. 

Anaerobic Tryptic Broth- Free from fat, 
and finely minced veal or bullock’s heart Steam 
for 1 hour and allow to thy. Fill test-tubes 
(•?4 inch diameter) to a depth of to :i j imii. 
Sterilize by autoclaving for 20 minutes at 15- 
lbs. pressuie Prepare tivptir digest broth as 
above, but adjust /’ll to 7 8 and adtl 12 to 15 
cc to the cooked meat. Stand the tubes in 
boiling water for 10 minutes (the meat should 
remain at the liottom of the tube), add melted 
paraffin (previously sterilized in the autoclave) 
to a depth of K* inch, and sterilize as for trvp 
tic broth Retest the f>l l of the clear broth, 
which should not be below 7.2. The paraffin 
used should have a melting point of 45'* to 
50° C. Immediately befoie using, stand the 
tubes in boiling water for 10 minutes to expel 
any dissolved air, cool rapidly amt add 0.5 cc. 
of sterile trypsin (Fairchild’s iiijettui try punt ) 
to each tube. If the tubes are not used at once, 
they should be stored in the cold. This storage 
is to he avoided whenever possible. 

Glucose Broth (Wright) with Trypsin 
To 1 liter of distilled water add 10 grams of 
peptone, 5 grams of sodium chloride, and 500 
grams of meat, preferably veal, finely minced 
after removal of excess of fat. Mix well and 
heat for 20 minutes at 08 ‘ stirring at inter- 
vals. Shake well and steam in the steam ster- 
ilizer for 30 minutes, filter through paper, anil 
adjust the reaction to pH 7.8 to 8.0. Again 
steam for 30 minutes and filter through paper. 
Check the reaction of the filtrate (pH 7.b 
to 7.8) and add 1.5 grams of glucose per liter, 
lube in 7- to 8-ee. quantities and sterilize by 
autoclaving for 10 minutes at 10-lbs. pressure. 
Immediately before using the glucose broth 
(Wright) add 0.5 cc. of sterile trypsin to each 
tube. 

Nutrient Agar— Prepare broth according to 
Wright’s method, but omit the glucose. Dis- 
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solve in it 2 per cent of agar, clear the result- 
ing mixture with egg white, tube in 12-cc. 
quantities, and sterilize by autoclaving for 10 
minutes at 10-lbs. pressure. The broth should 
not be sterilized before the addition of the agar. 

Ox Bile — Obtain bile from the abattoirs. 
Autoclave for 20 minutes at 15-lbs. pressure, 
filter through paper, tube in 10-cc quantities, 
and sterilize by autoclaving for 20 minutes at 
15-lbs. pressure. 

Bile Broth — Mix equal parts of broth as 
used for nutrient agar and ox bile prepared 
as above Tube 10 10-cc. quantities and ster- 
ilize by autoclaving for 20 minutes at 15-lbs. 
pressure 

The plugs of all tubes and flasks 
should be protected with well-fitting rub- 
ber caps to protect them from dust and 
to prevent evaporation of the medium. 
The media should be stored in a cool 
dust-free atmosphere, if possible in a 
cold room. 

If bile broth is used in suspected 
cases of enteric fever, then an additional 
S to 10 cc. of blood should be withdrawn 
and added to the medium. 

When using the anaerobic tube, it 
should be heated around the site of the 
paraffin so that the paraffin will float 
when tipped sidewise, permitting inocu- 
lation of the broth. 

New Method of Blood Culture 
in Undulant Fever 

In reporting on the treatment of un- 
dulant fever with sulfanilamide, Klee- 
berg, Gurevitch, and Alkan, 1 state that 


they have obtained positive blood cul- 
tures in 9 out of 11 cases, 5 of which 
were positive in the 6 cases observed. 

The culture medium used was semi- 
solid, consisting of 
Agar broth, 1 : 7 
Glycerin, 3 per cent 

Prim, phosphate of potassium, 0.05 per cent 
Sec. phosphate of sodium, 0.15 per cent 
Cystm, 0.01 per cent 
Tube, 8 to 10 cc. 

Sterilized at 15-lb pressure for % hour pH 
7.2 to 7.4. 

In every case under examination 2 cc. 
of the patient’s blood is added to 1 or 2 
test tubes, which are then incubated for 
48 hours at 37° C. After 48 hours’ in- 
cubation the contents of the culture are 
inoculated on 6 per cent glycerin agar. 
This procedure is repeated daily, always 
inoculating from the first culture on the 
same 6 per cent glycerin agar. 

Brucella, as a rule, grows slowly. On 
an average, the cultures did not become 
positive until the tenth to twelfth day. 
In view of the protracted course of the 
disease, however, this slow growth is of 
no importance. On the glycerin agar 
brucella forms small translucent colonies 
which, during the first days, are often 
scarcely recognizable. From the eighth 
day, therefore, the colonies should be 
subjected to microscopic examination. 
Diagnosis is corroborated, apart from 
the typical microscopic picture, by agglu- 
tination against immune serum. 


MORGAN BACILLUS 

By Claude P. Brown, M.D. 


Pulaski and Dietz 2 again draw atten- 
tion to the role of Morgan’s bacillus as 
the causative agent in infections. They 
report the case of an adult, 25 years 
of age, who developed a fatal septicemia, 
the blood culture being positive for 
Bacillus Morgani. The same organism 


was recovered from the ear, apparently 
the original source of the infection, which 
followed a “hot” spark burn from an 
acetylene torch. 

The sputum later was positive as 
was also a culture from an abscess in 
the neck. 
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PNEUMOCOCCUS 

By Randle C. Rosi.milkoik, M !> 


In the study of pneumonia due to the 
pneumococcus, a specific diagnosis re- 
garding the type of the infecting or- 
ganism and the treatment of the case is 
necessary today. 

It is a well-known fact among bac- 
teriologists that there are 33 different 
types of pneumococci ; pneumonia may 
be due to any one of these. Typing of 
the causative organism may be done in 
several ways, i. e., by the mouse method, 
by the Avery method and today more 
commonly by the slide method known as 
the Neufeld reaction. The advantages 
of typing the organism is to treat tlu* 
infection specifically, i. e, with an anti- 
serum obtained from a horse or rabbit. 

The slide method is briefly as follow s : 

Take a small mass of sputum on a glass 
slide and mix with it a drop of a serum and 
a drop of dilute methylene blue. Cover with 
a cover-glass and examine with oil immersion 
lens. If the reaction is positive, the capsule 
on the pneumococcus will be observed to be 
greatly swollen and the organism stained a 
delicate blue. It has also been suggested that 
after the sputum and serum are mixed, the 
mixture be dried after 30 minutes, gently heated 
over a flame. Methylene blue is then added for 
a minute, washed off, dried and examined with 
oil immersion lens. The capsules responding 
to the action of the specific serum will be seen 
to be greatly swollen. 

For the laboratory worker or physi- 
cian to use each of the 30 odd serums for 
typing process would be an endless pro- 
cedure. It has been found that these 
typing serums can be suitably grouped 
into 6, lettered A, B, C, D, E and F, 
each lettered serum representing from 
3 to 6 types of pneumococci. 

For example, if group “A” serum 
gives a positive reaction with sputum 
it represents types 1, 2 and 7; while if 
group “D,” it means types 10, 11, 13, 
20, 22 and 24 have reacted. If one of 


these tvping seinin', gnus .i gmup if.it 
lion, then further tests niii't be nude t<< 
determine the specified \ ni the inlet tmg 
organism. 

J taxing obtained the t\pe ul inlet turn, 
the case can now he tie.ited with a spe- 
cific seium and best results seem to be 
obtained b\ using ant wi uni nom the 
rabbit llefnte treating a tase with 
serum, an intiadennal m eonjnnt lixal 
test should he pertnimcd t * * deteiuune 
sensilhitv against the toieign piotem 
represented bv (be theiapeiitie sctitin. 

Regal ding tlu* treatment of it no funis 
f'th'iniunint b\ antiserum, (lie dose 
should be given mtiuvcuousiv . ['In', dose 
should he pi oportionate to the sevetitv 
of the disease and hiood cultures should 
he taken as a guide as to the prognosis 
of the case. W here a haeteriemia is pres- 
ent, a larger dose or successive doses of 
the remedy should he recommended. 

It is recommended b\ some that a shin 
test devised by Ktancis be used to de 
termine whether enough nntipneumo 
coccus serum has been injected. The 
specific pneumococcus polysaccharide is 
used for the test and the immediate 
wheal and erythema are due to the loial 
union of antibodv and polv saccltundc and 
indicate the presence ot tvpr specific 
antibodies in the blood. It is claimed 
that no patient who failed to show a 
positive skin reaction recovered fiom 
pneumonia. 

As in the treatment of a case of dipli 
theria by 1 large dose of antitoxin, so 
an effort is being made to obtain it sim- 
ilar result in pneumonia by giving 1 
large dose, say 50, OCX) to l(X).QtX) units, 
instead of several smaller doses. 

It has also been suggested that 
epinephrine solution 1 :1GOO should he 
held ready for emergency. 
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TYPING OF TYPHOID BACILLI WITH TYPE II Vi PHAGE 

By James Craigie, M.B., Ch.B. 


The method of typing strains of B. 
typhosus introduced by Craigie and 
Yen 3 - 4 (1938) is based on observations 
on the variation of 1 of 4 known species 
of specific Vi bacteriophages, while its 
practical application depends on the sta- 
bility of the types thus demonstrated 
Extensive epidemiological and labora- 
tory observations have established the 
essential stability of the main types m 
the chronic carrier, in the course of the 
natural transfer of the organism in hu- 
man infections, and under a variety of 
conditions of in vitro culture and trans- 
fer 4> 7 ' 9> 11 The method consequently 
provides the epidemiologist with a means 
of determining whether a group of appar- 
ently related cases are common-source 
infections and of excluding carriers, ex- 
creting a given type, from further con- 
sideration as sources of infection in 
an outbreak in which a different type 
is implicated. For example, if a case of 
type F infection occurred, a source of 
type F infection should be sought for, 
regardless of any evidence of contact 
with a type E carrier. The reader is re- 
ferred to papers by Craigie and Yen, 4 


Yen, 11 ’ 12 Brandon, 13 and Lazarus 5 for 
examples of the epidemiological applica- 
tion of the typing method. It is sug- 
gested that on occasions the task of the 
epidemiologist may be facilitated if rec- 
ords were available regarding the type 
excreted by every known carrier in the 
area 

Vi Phages — This term is applied to 
species of phage which attack only V 
form strains of B. typhosus, i. e., strains 
which elaborate the Vi or virulence anti- 
gen, exhibit resistance to O agglutina- 
tion during the logarithmic phase of 
growth and are specifically agglutinated 
by pure V serum. The nonvirulent W 
form to -which the V form degrades on 
repeated subculture is not sensitive to 
these phages. Four species of specific Vi 
phage are known. 

Identification of V Form of B. 
Typhosus — Since specific Vi phages 
are employed in typing, only the V 
form of B. typhosus can be typed. 
Freshly isolated strains of B. typhosus 
are nearly always V form cultures. How- 
ever, strains isolated some time previ- 
ously or strains isolated from specimens 


TABLE I 


Vi Phage 

Relative 

Particle 

Size 

Thermal 
Death-point 
(30 mm ) 

Neutralization 
by Antiphage 
Serum 

I II III IV 

Lytic Activity for 

V Forms 
of B. typhosus 

Type I . 

Large phage 

67-70° C. 

+ 

Lyses all V forms* 

Develops a high selective lytic 

Type II 

Medium phage 

69-72° C. 

- + - - 

activity for the type of B . 
typhosus on which it is propa- 
gated. 

Type III. . 

Small phage 

61-64° C. 

- - + - 

Lyses majority of V forms 

Lyses majority of V forms with 

Type IV 

Medium phage 

59-62° C 

- - - + 

exception of type F (Rawlings- 
Watson) and Dj. 


* Except type M. 
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containing Vi phage may be W form 
cultures and cannot be typed unless the 
V form is recovered and isolated. A test 
with a mixture of type I and type IV 
phages (Craigie, 1940) 8 will indicate 
whether a culture is pure V form, W 
form, or mixed culture and may be con- 
veniently combined with a preliminary 
typing test (see below). The plaques 
produced by type I phage on type M 
strains are very minute and may be ab- 
normally small on some type A and type 
E strains. Consequently, high concen- 
trations of this phage may be required 
to produce confluent lysis on such 
strains. Type IV phage is fully active 
and produces normal plaques on types A 
and E, while type F and some other 
types which are insensitive or less sensi- 
tive to phage IV are fully sensitive to 
phage I. 

V form strains which are sensitive to 
phage I, phage IV, or both, fall into 2 
groups, one of which is insensitive to 
phage II and has been designated as 
the imperfect V form group 


Form of 

B. typhosus 

Susceptibility 
to Phages 

I & IV 

Susceptibility 
to Phage 1 1 

Typical V form 

Sensitive 

Sensitive 

Imperfect V form 

Sensitive 

Resistant 

W form 

Resistant 

Resistant 


The observations of Yen, 7 Lazarus 5 
and the writer 8 show that the average 
incidence of imperfect V form strains 
is 10 per cent of all V form strains. The 
frequency is rather greater in chronic 
carriers and some instances of change to 
the typical V form, when a carrier has 
transmitted the infection, have been ob- 
served. Studies in progress suggest the 
imperfect V forms may be classified and 
their relationship to the typical V forms 
determined by other methods. 


Isolation of V Form of B. Typho- 
sus — When it is neccwuy t<> attt nipt I" 
isolate the Y form from a degiuded 
culture, the following proeedme is m- 
ommended : 

A broth culture !■* itu abated at V ( until 
a density of ai>i>r<i\nn.itel\ in’* !>.i< i ! it |m i til >i* 
centimeter i*. icmlud, ami then leiitntugrd suf- 
ficientlj to j told a rlt ,u siipi ui.it. mt \ i‘n*|nu! 
of the supernatant i' mm ulated into a ''irund 
tube of broth wlm h !•< in turn uu ultalt <1 and 
contributed The supernatant is plated on 
nutrient attar and uu abated overnight The 
isolated colonies obtained are examined with 
a hand lens undei oblique illumination fiotu a 
desk lamp for difteiemes m opaiitv \ nder 
such lighting V hum lolomes show a euatei 
apparent opacitv than \\ foi in colonies (t iauti< 
and Brandon, 1 1 Mo ) Inspissated egg niedtum 
(T part whole egg to 3 parts saline i is mom 
mended for the maintenance of Y form stiams 
and particnlaily foi the toiisu cation oi tin 
type strains The medium should f>e iinrulated 
with a single stie.de and too long intubation 
at 37° C is to lie avoided. 

Selective Affinities of Prepara- 
tions of Type II Phage Type II \ t 
phage develops a high selective affiuitv 
for the type of B. typhosus on which it 
is grown. If subsequently transferred to 
another type, it acquires an affinity lor 
the new type and loses its affinity for the 
previous type. In general, the changes 
in selective affinity brought aliont by- 
changing the substrate strain of B. ty- 
phosus are abrupt and complete, but 
phage propagated on some of the 1? and 
D subtypes tends to retain an affinity 
for these subtypes and is thus unsuitable 
for the preparation of standard typing 
preparations. The hypothesis which best 
explains at present the observed behavior 
of type II phage is that this phage exists 
as a series of mutants, each of which at- 
tacks a single type of B. typhosus 
and cannot propagate cm other strains 
of this organism. This hypothesis also 
predicates that this phage exhibits con- 
stant mutation rates (Craigie, 1940).® 
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The production of typing prepara- 
tions of type II phage and their 
application in the typing method is 
explained most readily in terms of this 
hypothesis. If type II phage is prop- 
agated on a type E strain of B. 
typhosus, the E mutant of the phage is 
specifically propagated. However, since 
the phage mutates, heterologous mu- 
tants appear as the phage multiplies, 
the ratios of each mutant to the homol- 
ogous mutant and to each of the other 
heterologous mutants, being constants. 
Consequently, a type II phage prepara- 
tion containing over 10 T phage parti- 
cles will contain most mutants and thus 
attack most types. However, if a series 
of dilutions of the phage are examined 
it will be found that in the higher dilu- 
tions the activity of the phage is re- 
stricted to the homologous type. It is 
the higher, specific dilutions of phage 
which are used in typing. If, however, 
it is necessary to prepare phage for a 
heterologous type for which no phage 
is available, a concentration of phage 
sufficiently great to yield the desired 
mutant is required. For example, the 
F mutation rate is approximately 1 to 
10 7 , this figure representing the ratio 
of this mutant to the mutant which has 
been selectively propagating on the 
substrate strain of B. typhosus. To in- 
itiate growth of type II phage on type 
F, starting with a heterologous phage 
preparation, it is therefore necessary to 
employ a concentration of phage con- 
taining at least 10 7 homologous mutant 
phage particles and therefore at least 1 
F mutant phage particle. Once selec- 
tive propagation of this F mutant on 
type F has been initiated, further prop- 
agation proceeds without difficulty and 
the other mutants present in the orig- 
inal volume of phage, unable to propa- 
gate on type F, become diluted out as 
dilutions are made in the course of 


further propagation, until the low ratios 
representing their mutation rates are 
established. 

The technical details of making 
typing preparations of type II phage 
are described in a previous article 
(Craigie and Yen 1938). 8 These will 
not be referred to here, since typing 
phage preparations which have been 
the subject of extensive studies are at 
present available from the author, if it 
is desired to have the results of routine 
typing based on a common set of stand- 
ards. The ultimate standards are, of 
course, not the phage preparations, but 
the type strains on which they have 
been propagated. 

Method of Setting Up Typing 
Tests — The following description is 
quoted from a previous article 3 : 

In typing B typhosus with phage II or in 
subjecting the culture to a preliminary test, a 
plate method is used While the technic of 
carrying out these tests is simple, a strict 
attention to certain details is essential. In 
brief, the technic is designed to obtain areas 
of uniform inoculation of the strain on an agar 
plate on which standard volumes of the phage 
preparations are superimposed as soon as possi- 
ble after inoculation and without significantly 
disturbing the uniformity of bacterial distribu- 
tion The nutrient agar plates* which are used 
for the tests must be free from defects which, 
causing irregularities in the thickness of the 
medium, will result in uneven growth of differ- 
ent areas of the culture being tested. The plates 
are dried at 37° C. to an optimum degree on 
setting and are then stored in the cold room. 
Insufficient drying causes delay in setting up 
the tests and excessive drying results in uneven 
distribution of culture and phage. 

Two standard platinum loops, 2.75 mm. in 
internal diameter, No. 20 B & S gauge wire, 
are used alternately to apply the culture and 
phage to the plate. These are mounted on 
long handles, the balance of which may be 
improved with advantage by weighting. While 
one loop is actually in use, the other is cooling 
after sterilization. In transferring a loopful of 
broth culture to the plate, the loop is used 

* Beef extract-peptone broth in 1 per cent agar, 
pH adjusted to 7.8. 
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merely to direct the natural spreading of the 
broth and should not be rubbed over the agar 
The shank of the loop is angled so that the 
loop will lie parallel with the agar surface dur- 
ing inoculation, the loopholder being grasped 
between the thumb and first 2 fingers like a 
pen. A full loopful of broth culture is obtained 
by sharply moving the culture tube so that the 
loop quickly breaks the surface of the fluid. 
Then with the holder held in the way described 
and with the forearm and side of the hand 
resting on the bench, the loop is lowered until 
the drop held in it touches the surface of the 
agar. At this point, the loop is given a slight 
horizontal circular movement by moving the 
fingers, guiding the spreading of the drop over 
an area approximately IS mm in diameter. A 
number of areas, corresponding to the number 
of phage preparations used in the test, are inoc- 
ulated with each strain. When the agar has 
absorbed the fluid which has been applied 
(optimum 5 to 10 minutes), the phage is ap- 
plied from the standard loop to the center of 
the inoculated area. In this case the loopholder 
is best held horizontally between the thumb 
and fingers, these pointing downward with the 
side of the arm resting on the edge of the 
bench The loopful of phage is lowered until 
it almost touches the surface of the agar, when 
slight rotation of the loopholder will move the 
loop into a vertical plane, thus allowing its con- 
tents to flow onto the center of the inoculated 
area. It is to be noted that the drop of phage 
must be allowed to spread naturally on the 
plate, and the actual contact of the loop and 
inoculated area is to be avoided as far as 
possible. 

When the fluid which has been applied has 
dried sufficiently to permit of the plates being 
safely moved, they are incubated for 2 hours 
at 37° C. and transferred to the cold room 
overnight They are returned to the incubator 
and are ready for reading in 4 to 6 hours. It 
should be noted that the plates must not be 
stacked, since at temperatures significantly 
below 37° C, B. typhosus will grow without 
exhibiting lysis with Vi phage The method of 
interrupted incubation has 2 advantages. It 
permits the phage reactions to be observed at 
their optimum and before they are obscured 
by late growth in the case of some strains. 
Further, the intermediate period in the cold 
room permits diffusion of the phage into the 
surrounding normal culture, thus enhancing 
the clarity of the reactions. The reactions are 


Jjcst observed In oblique urtitinal illumination 
and against a daik background 

Fig 1 lllust into the results obtained. 

Standardization of Phage for 
Typing — For the pm post* of Hpitig /> 
typhosus t\pe 11 phage prepru at ions an* 
used m standardized dilutions lefened 
to as the critical test conccuti ahon* ( ( *. 
T.C.). The C.T.C. is the highest dilu 



Fig. 1 — Phage typing of B. typhmttx, 
Photograph of reactions obtained on testing 
t>pe Hi and type Fi strains; with the C,T.(\ 
of vr *I>j, *Ri, and 

tion of the phage which just produces 
confluent plaques on the homologous 
type of B . typhosus under the conditions 
of the test. Confluent lysis of a strain by 
the C.T.C of a given phage preparation 
depends on 2 factors: 

(a) Initiation of plaques by practi- 
cally all the phage particles pres- 
ent in the standard loopful of the 
phage C.T.C. 

(/;) Development of the plaques m » 
initiated until they become con- 
fluent 

Use of unsuitable agar or an mstifti- 
cient depth of agar will result in growth 
of the culture being checked before the 
plaques can attain their maximum size. 
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On the other hand, an excessively moist 
or deep agar may result in the plaques 
becoming overgrown on prolonged incu- 
bation. 

The critical test concentration of a 
type II phage preparation is determined 
by testing standard loopsful of a series 
of tenfold dilutions of the phage m nu- 
trient broth on the homologous type 
strain of B. typhosus. Twofold dilutions 
of the highest dilution yielding confluent 
lysis are then tested to determine the 
critical test concentration exactly. This 
test should be carried out under exactly 
the same conditions as those used m the 
typing routine. 

When the C.T.C. is determined, each 
of the stronger concentrations which 
have been prepared may be brought to a 
tenfold multiple of the C.T.C. by the 
addition of the requisite volume of broth. 
This will give a convenient series of con- 
centrations of each phage from which 
further supplies of the C.T.C. or any 
desired polyvalent pool of the phages 
may be made. Further supplies of the 
C.T.C are prepared, when required, 
from the C.T C x 10, and checked, of 
course, on the homologous type The 
various concentrations of the phages 
should retain their activity, even m high 
dilution, for a prolonged period in the 
refrigerator, but the critical test concen- 
tration preparations should be checked 
at intervals on the homologous type of 
B. typhosus. 

Identification o£ Types o£ B. Ty- 
phosus — A strain of B. typhosus is 
typed by identifying the standard phage 
preparation which, in its C.T.C., pro- 
duces confluent lysis. Disregarding, for 
the moment the subtypes, the reactions 
which occur conform to the simplified 
schema shown above. 

With the exception of the reactions 
obtained with type A, which is com- 
pletely sensitive to all preparations of 


Type of 

B typhosus 

C T C of Phage II 

<pA 

< pB 

<pC 

<pD 

tpE, 


A 

CL 

CL 

CL 

CL 

CL 

C'L 

B 

+ 

CI. 

+ 

+ 

+ 

+ 

C 

— 

— 

CL 

— 

— 

— 

D 

— 

— 

— 

CL 

— 

— 

E 

— 



— 

CL 


F 

— 

— 

~ 

— 

— 

CL 


CL = Confluent lysis 


type II phage, and with the B subtypes, 
which show degrees of modified sensi- 
tivity, the C.T.C. of a given phage prep- 
aration produces confluent lysis only on 
the homologous type of B. typhosus. The 
identification of type is complicated, 
however, by the existence of subtypes 
of types B, D, E and F. The reactions 
of all the types and subtypes to the 
C.T.C. of the standard is given in Table 
II. 

It will be noted from the table that 
heterologous phage preparations may 
produce isolated plaques on some of the 
types and subtypes. Such reactions are 
obviously different from the reaction of 
confluent lysis on which type identifica- 
tion is based and should cause no con- 
fusion as regards identification of the 
types and subtypes referred to in the 
table. 

Typing, however, is not such a 
tedious or time-consuming procedure 
as Table II might suggest at first sight. 
It is not necessary to test a strain with 
all phage preparations for the purpose of 
type identification. Further, in a given 
locality over a period of time, only a re- 
stricted number of given types and sub- 
types may be encountered. Once the fre- 
quency of isolation of the various types 
in a given area is known, the sequence 
of testing for types may be arranged to 



TABLE II 

Critical Test Concentrations of Phage (Standard Preparations) 
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I 


I 



1 i 


1 I 


c 

•H 


I * 


t 




ss 


I 


CL 5= Confluent l>si$. ~ = A few plaques usually present. -r++ = Numerous plaques, n = X* rmal plaques, s = Small plaques in = Minute plaques 
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TABLE III 


Suggested Procedure for Tyring B . Typhosus 


tpBz 

<pDz 


<pF 2 

<fil 

+ 

<piv 

Polyvalent 
<o(C.T.C.) 
B4, g, h, J, 
L, M 

Further Procedure 

— 

— 

— 

- 

CL 


ITest with 
^conc. polyv. < 

<ps B 4t G, H, J, L, M 

'If lysis is obtained and 
type II phage can be 
propagated from the 
lysed area, the strain 
of B. typhosus re- 
quires special study 
to determine if it is a 
, new type or subtype. 

— 

- 

. 

- 

— 

CL 

Test with <pM 

— 

— 

- 

— 

CL 

CL 

Test with individual B 4 , G, H, J, L 

CL 

CL 

CL 

CL 

CL 

CL 

Type A. Test with <pA 

+ + +S 

CL 

+ + +S 

+ +m 

zbs 

+ + +S 

d=m 
! 

+ +s 

CL 

CL 

CL 


Type Bi) 

Type B 2 fTest with <ps t Bi, B 2 and B 3 

Type B 3 J 

+n 

+n 

+n 

+n 

CL 


Type C. Test with <pC 

— 

S C P 
+ + + ni 

— 

— 

CL 

CL 


Types D l and D 2 \ Test with <ps Di, D 2 and 
Type D s / D* 

— 

~ 

CL 

~ 

CL 


Types Ei and E 2 . Test with <ps Ei and E 2 


— 

— 

CL 

CL 


Types Fi and F 2 . Test with <ps Fi and F 2 


CL = Confluent lysis. 

S.C P. = Semiconfluent plaques. 

+ = Isolated plaques, 
n = Normal size plaques, 
s = Small plaques 
m = Minute to microscopic plaques. 


reduce the number of necessary tests to 
a minimum, by using initially only phage 
preparations homologous with the most 
frequent types. The frequency with 
which the various types have been en- 
countered is indicated in the last column 
of Table II. The scheme for testing pre- 
sented in Table III is offered as a sug- 
gestion until the frequency of types is 
known. 

When the frequency of the types be- 
comes apparent, the scheme may be 
suitably modified. If it should be found, 
for example, that type D is infrequent 
and type C or type J is common, ^Cor 
<p J may be substituted for <p D 2 in the 
first test. Rarity of imperfect V forms 


or types B 4 , G, H and M might also 
suggest that the use of <p I and cp IV 
and the polyvalent phage preparation 
might be dispensed with in the first 
test, which would thus be reduced to 
the use of ^>B 2 , ^>E 2 , F 2 and <pC or <p J. 

Epidemiological Significance of 
Types and Subtypes of B. Typhosus 
— As far as the main types of B 
typhosus are concerned, no definite evi- 
dence of change of type either in vitro 
under normal conditions of subculture, 
or on human transfer of infection, has 
been obtained as yet. In the case of the 
subtypes of types B, D, E and F, how- 
ever, epidemiological evidence is not 
sufficiently extensive to justify conclu- 
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sions regarding their stability within the 
limits of the main type Helmer, Kerr, 
Dolman and Ranta 10 (1940) have re- 
ported the simultaneous isolation of 
subtypes Fj and F 2 from a case, an 
observation which is of particular signif- 
icance in this connection However, al- 
though the subtypes may eventually 
prove to vary within the limits of the 
main type to which they belong, their 
differentiation at present pi ovides almost 
the sole means of obtaining evidence of 
their stability and consequently then 
epidemiological significance 

Apart from the change from imperfect 
to typical V form which has been occa- 
sionally seen and does not actually con- 
stitute an example of type instability, 
only 2 unconfirmed observations on 
change of type under special conditions 
of culture have been observed In these 
instances, type A was recoveied from 
cultures of type Bj and type C respec- 
tively, the latter after passage through 
an immunized mouse The position of 
type A, which possesses the peculiarity 
of being fully sensitive to all type II 
phage preparations, remains obscure 
However, the alterations in phage re- 
actions produced by adding a small pro- 
poition of type A organisms to any of 
the types indicate that the dissociation 
of type A from any of the other types 
hardly can be overlooked It may be 
said, therefore, that the unconfirmed 
observations on the appearance of type 


A in a t\pe B] and a t\pc C culluie 
does not 1 m ululate the c one lush m that 
the main t\pes ate stable 

In conclusion, it nu\ he stated that 
the present dassituatinn ot tcpcs is not 
legaided as final Studies in pingttss 
would seem to iihIkuU that it is unlikeh 
that the piesent classitic.it ion will ha\e 
to be extended nidctnntth b\ allocating 
new letteis and nuinuals to new t\pts 
and subt\pes as the\ aie e mi mute nd 
Instead, tliete would sec m to he definite 
prospect that Uuthei nnest 1g.1t u>nt will 
lesult m the <U \t lopnunt ot supple - 
mental) methods which would penmt 
the adoption ot a simplei and less <111 
pineal scheme ot classification 
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BIOCHEMISTRY OF BLOOD 

URIC ACID mg blood uric acid. Talbott and 

By Victor C Myers, A M.,Ph D., Sc D. Coombs, 1 Jacobson 2 and their cowork - 

ers have shown that relatively higher 
Two recent observations have stg- and more uniform values for the uric 
mficantly advanced knowledge regard- acid of the blood may be obtained if 
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serum, rather than whole blood, is em- 
ployed for the analysis. The use of 
serum collected under oil is recom- 
mended. Blauch and Koch 3 have in- 
troduced a very valuable new check 
method of uric acid estimation. They 
have been able to show with the aid of 
the enzyme, uricase, that the results 
obtained with the direct method on 
whole blood of normal subjects are 
about one-third too high, i. e , too high 
by about 1.0 mg They found the aver- 
age value for 50 samples of human 
whole blood to be 2 mg. per 100 cc., 
with a range from 1.0 to 3.8 mg., 
while the direct method without the 
use of uricase gave an average of 3 
mg. and a range from 1.8 to 4.6 mg. 

Employing serum, separated under 
oil, Jacobson 2 found the fasting uric 
acid in 100 nongouty individuals on a 
mixed diet to range from 1.9 to 6 7 
mg. per 100 cc., with a mean of 4.2 
mg. In 97 individuals the serum uric 
acid was less than 6 0 mg. In 177 
analyses on 21 cases of gout the serum 
uric acid ranged from 5 2 to 14 8 mg., 
98 per cent of the values exceeding 
6.0 mg., and 94 per cent 7.0 mg. Some 
evidence of correlation between the on- 
set of an attack, the severity of the dis- 
ease, and the level of serum uric acid 
was presented. In connection with a 
metabolic study of 24 cases of gout 
Talbott and Coombs 1 found that the 
serum uric acid values ranged from 5.7 
to 14.2 mg. per 100 cc., the average 
minimum values being well over 7.0 
mg. They interpreted the increased 
concentration of uric acid as due to 
increased formation rather than dimin- 
ished excretion or destruction. 

More recently Talbott 4 has made a 
study of the level of the serum uric 
acid in 136 relatives of 27 patients with 
gouty arthritis. The serum uric acid 
was normal in 102 of the group, the 


average being 4.6 mg. per 100 cc. In 

the remaining 34 (83 per cent males) 

the serum uric acid content varied from 
6.1 to 10.8 mg., with an average of 

7.3 mg. per 100 cc. As a result of 

these findings Talbott concluded that 
an elevated serum urate, an essential 
component of the gouty diathesis, may 
be observed in symptom-free members 
of gouty families. The heredity in gout 
is also stressed by Hill 5 and is supported 
by the findings of Jacobson, 2 who noted 
elevated uric acid values in the son of 
each of 2 gouty individuals and in the 
brother of the third, they themselves 
being free from the symptoms of gout. 

Price 6 has reported 5 cases of con- 
gestive heart-failure in which attacks 
of gout followed diuresis produced by 
salyrgan. This author feels that in 
view of these observations, the nature 
of the diuresis effected by salyrgan in 
the edematous subject assumes consid- 
erable interest, since the “critical” 
diuresis achieved by salyrgan closely 
parallels a “critical” diuresis preceding 
the ordinary attack of gout, the latter 
having also been pointed out by Tal- 
bott and Coombs. 1 


INORGANIC CONSTITUENTS 
OF THE BLOOD 

By Benjamin Kramer, A.M., M.D. 

Potassium 

The factors which determine the con- 
centration of potassium in blood plasma 
are but imperfectly understood. That 
the mechanism is a very efficient one 
is indicated by the constancy of the 
potassium concentration both during 
health and in most diseases. Never- 
theless, it is now evident that at times 
this constancy may be disturbed either 
with or without the appearance of clin- 
ical phenomena. 
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In 1931, A B Hastings and E. L 
Compere showed that the concentration 
of potassium in the blood of dogs in- 
creased after the removal of the adrenal 
glands Befoie death, this often 
reached a value of 20 millimols per 
liter or about 62 mg per 100 cc of 
plasma, a value which has been found 
lethal for normal dogs following the 
injection of large amounts of potassium 
One year later, R F Loeb repoited 
an increase of serum potassium m pa- 
tients with Addison’s disease The in- 
jection of adrenalin either in human 
beings or into dogs produces a transient 
elevation followed by a lowering of the 
serum and whole blood potassium level 
When the adrenalin injections are re- 
peated, a level of 7 0 mg per 100 cc 
of plasma or 2 3 m eq /liter may be 
reached In some instances the initial 
rise following the adrenalin injection 
may be missed The increase in total 
potassium is the result of an increase 
in red cell volume, while the increase 
m plasma potassium is probably due 
to migration of potassium from the tis- 
sue cells Potassium, sugar and inor- 
ganic phosphorus of the blood plasma 
seem to be intimately related to the 
metabolism of carbohydrate in the mus- 
cles, as indicated by the fact that at 
times all 3 components may decrease in 
the blood simultaneously under the in- 
fluence of insulin or adrenalin, while the 
ingestion of a large amount of sugar may 
be followed by a decrease of both serum 
potassium and inorganic phosphorus. 

B A Houssay, A D Marenzi, and 
R Gerschman, and also J L. D’Silva, 
have shown that potassium is mobilized 
from the liver under the influence of 
adrenalin R F Loeb, D W Atch- 
Iey, and W Parsons have confirmed 
the elevation of serum potassium in Ad- 
dison’s disease This would occasion- 
ally occur with normal serum sodium 


or fixed base and normal nonpmtcin 
nitrogen, but an elevation oi serum 
potassium concent! atmn is stui less 
often than is a i eduction < <t plasma 
sodium oi fixed base coiuentiatmn 
Fatalities ma\ ncttn in patients with 
adrenal insulhcienc\ e\en with minimal 
changes in plasma electroh tic mmon- 
tiation, an indication that tin se changes 
when piesent do not tepiesent the basn 
chemical patholog\ ot the disease 

Kiamei, Tisdall and Howland haw* 
shown that in infantile tetany an m 
crease m serum potassium level is pies 
ent in moie than 50 per cent of the 
cases When tetany is pi (Mimed in dogs 
either by the injection ot a concen- 
tiated solution of potassium salts in- 
trathecal!} or ltv the injection ot a solu- 
tion which mbs the cetehmspinal thud 
of its calcium oi of its calcium ions 
there is a definite mciease in the potas- 
sium content of the whole blood and 
of the plasma The foimet is due to 
an increase m led tell volume, while 
the latter is caused bv a migiation of 
potassium from the tissue cells into the 
blood plasma The mu ease m plasma 
potassium mat \ary lietween 20 and 
40 per cent, being maximal when 
citrate solution is used to produce 
tetanv. The change m the plasma 
potassium level parallels the inten- 
sity of the convulsions induced by the 
agents injected. Similarly, when as- 
phyxia is produced hy damping the 
trachea of the animal, the plasma po- 
tassium increases about 30 pei cent, 
while the whole blood potassium rises 
about 15 per cent. 

Mull in, Dennis and Calvin 1 have 
shown, in confirmation of previous ob- 
servations by Mulhn, Leeds and llast- 
mgs, that a relative or absolute rise 
m the potassium content of the media 
bathing the central nervous system 
causes a definite increase in activity 
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and a lowering of the threshold of 
neuromuscular irritability. Perhaps, as 
M. Vogt and G. L. Brown and W. 
Feldberg suggest, this may be due to 
the action of potassium in facilitating 
synaptic conduction. So far no in- 
stance of clinical tetany due to increased 
serum potassium alone has been de- 
scribed. 

One of the most striking clinical con- 
ditions associated with serum potassium 
deficit is illustrated by the disease 
known as periodic family paralysis. 
This is a familial and hereditary dis- 
ease which is compatible with long life 
but which is characterized by periodic 
attacks of weakness of the extremities 
followed by complete paralysis. This 
may involve either the upper or lower 
extremities alone or may involve all 
the extremities. Cases in which the 
muscles of the trunk are also affected 
have been described. The seizures may 
come on at any time of the day or 
night but most frequently occur between 
3 and 4 a. m. The patient awakens to 
find himself either unable to raise his 
head from the bed or to move one or 
more extremities. The paralysis lasts 
from a few minutes to a few hours, 
when muscle power gradually returns 
and finally is fully restored without 
residua. 

In 1902, J. K. Mitchell, S. Flexner 
and D. L. Edsall thought that the ad- 
ministration of potassium citrate ex- 
erted a beneficial effect on the seizures 
and in 1938, McCann found that the 
descendants of Mitchell’s patients were 
still relying on the drug for relief. 

T. Shumosak and K. Yoshimura 
showed that the injection of adrenalin 
or insulin or the ingestion of large 
amounts of glucose will precipitate an 
attack. All these factors are now known 
to produce a lowering of serum potas- 
sium concentration. Gammon 8 and 


Gammon, Austin, Blithe and Reid 8 ac- 
complished the same thing by water 
diuresis. Bremmond and Daniels, in 
1934 recorded a value of 13.38 mg. 
potassium per 100 cc. of serum in a 
patient suffering from periodic family 
paralysis during a mild spontaneous at- 
tack compared with 17.87 mg. in 100 
cc. during a free interval. They did 
not appreciate the significance of their 
observations. The development of 
quantitative micromethods for the de- 
termination of potassium in serum made 
possible a study of the quantitative re- 
lation between the serum potassium and 
the seizures. It is now known that 
measures which provoke a seizure all 
reduce the serum potassium concentra- 
tion and that this reduction occurs reg- 
ularly with each attack. The existence 
of hypopotassemia has been repeatedly 
confirmed and the mechanism of the 
reduction has been elucidated. The sub- 
ject has been studied both in this coun- 
try and abroad and the results have 
been remarkably uniform. Thus, it has 
been established that either immedi- 
ately preceding or during the seizure 
the serum potassium level drops. Al- 
though there is no exact level at which 
symptoms appear, they usually do not 
become manifest until the potassium 
level has dropped to 12 mg. per 100 
cc. or less. In an effort to find the 
mechanism of this decrease it has been 
shown, and there is a striking una- 
nimity of opinion among observers, that 
the seizures are preceded by a decrease 
in the urinary excretion of potassium. 
This persists during the attack but fol- 
lowing the attack, i. e., after recovery is 
complete, there is a potassium diuresis 
as if the extra potassium were no longer 
needed. The administration of large 
doses of potassium citrate or chloride 
by mouth will prevent an attack if given 
shortly before or promptly relieve the 
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symptoms even when they are fully de- 
veloped. This treatment with potas- 
sium salts is followed by a retention 
of potassium in the tissues. Not all 
of this, however, comes from ingested 
potassium. The blood plasma and ex- 
tracellular fluid may give up more than 
50 per cent of their potassium to the 
cells. The potassium deficiency in the 
serum is, however, not the cause of the 
symptoms since in normal individuals 
the same degree of serum potassium 
deficit may be produced without symp- 
toms and potassium salts injected 
slowly intravenously may relieve the 
seizure without correcting the hvpopo- 
tassemia. 

Periodic family paralysis seems to 
be due to a transient disturbance of 
potassium metabolism in the neuromus- 
cular system. This creates an extra 
demand for potassium ions. As long 
as the exogenous supply is adequate 
nothing happens just as when calcium 
supply is adequate in tetany. When 
this supply becomes inadequate, how- 
ever, as during the postabsorptive pe- 
riod, i, c., in the early morning hours, 
potassium is withdrawn from extracel- 
lular fluid and from the blood plasma. 
When this no longer suffices, muscular 
weakness supervenes, followed by com- 
plete paralysis of the neuromuscular ap- 
paratus. At this stage serum potas- 
sium has reached a level between 6 and 
12 mg. per 100 cc. of plasma. The 
muscles and nerves no longer respond 
to electrical stimuli. The reason for 
this may be ascribed to the intimate 
relationship between potassium concen- 
tration and synaptic conduction, an ex- 
cess of potassium ion facilitating this 
process, while a decrease has a retard- 
ing effect. When potassium salts are 
administered they pass rapidly into the 
tissues to correct the deficiency. If the 
supply is adequate, the blood serum 


potassium level i-> iestuied Still latri, 
when the metabolic deiei ? has bt rii <<»- 
rooted and the extra p*>t.t-->tuni i- tin 
longer needed, it is t xcieted into the 
urine. 

The relation of pln-ma p ota-Mum ton- 
centi.it ion to .status rpi‘> pt.t o ha-* been 
studied by I. MeOuanie, I< Fug el and 
M. Ziegler, who found the -eiuni potas- 
sium level inoi eased timing the t oinub 
stuns. They found no constant level, how 
ever, at which convulsions wete certain 
to occur or to subside. In /2 2 per cent 
of cast's the potassium level u a- nor- 
mal while high values vaivmg from 
35 8 to 51 mg. were observed at times 
during status epilepficus 

Calcium 

The cause of the mild ftv pueulceiui.i 
which occurs during the latter months 
of prey nancy has been studied by J’udati- 
skv and Duff. 1 " -During the second 
trimester of pregnancy the average 
sentm calcium was found to he 8 mg. 
in 100 cc. of serum in 300 pregnant 
women studied. At the ninth lunar 
month this value dropped to *k|0 and 
at term was 0,50. In dmiiv instances 
there was a tendency to the develop 
ment of a hypocalcemia of less than 
9 mg. in 1(X) cc, of serum. This tend' 
ency increased up to the ninth lunar 
month, varying from (> per cent of the 
patients studied in the second trimester 
of pregnancy to 24 per cent in the ninth 
lunar month of pregnancy. 

The authors found no evidence of 
hypoparathyroidism to explain this hy- 
pocalcemia. Neither could it Ik* ex- 
plained as due to increase in plasma 
water, t. c., to a dilution effect, nor to 
a reduction in serum protein, f. e„ refer- 
able to a decrease of protein hound cal- 
cium. The serum calcium concentration 
in the fetus was found regularly to be 
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higher than that in the mother’s plasma, 
while the amount of calcium in the fetal 
placenta was greater than that in the 
maternal. The authors attributed more 
severe degrees of hypocalcemia in preg- 
nant women either to a deficiency of 
calcium in the diet or to lack of vita- 
min D or both. 

Magnesium 

Hirschf elder and Haury 11 have ex- 
tended their work on the relation of 
serum magnesium level to essential 
epilepsy. They have confirmed their 
previous finding of a low serum mag- 
nesium in some patients either before 
or during epileptic seizures. This is, 
however, not a regular finding, nor does 
it correlate with the clinical symptoms, 
since some patients in status epilepticus 
have been found to have a normal serum 
magnesium concentration, while others 
who were treated with magnesium salts 
have responded with an elevation of 
serum magnesium concentration up to 
7 mg. per 100 cc. plasma without any 
effect upon the number or severity of 
the seizures In their more recent work 
the authors stress the importance of 
the molar ratio of potassium to mag- 
nesium, especially the ratio of potas- 
sium to ultrafiltrable magnesium. They 
state that all these abnormalities are 
most intense in the convulsive form 
and are less frequent and less intense 
before and after the convulsions and 
tend to return to normal between 
seizures. In the case of high potas- 
sium value the increased muscle metab- 
olism during status epilepticus may 
result in the liberation of excess potas- 
sium from the muscles and perhaps from 
the other tissues, resulting in a tem- 
porary elevation of serum potassium. 

Soffer, Dantes, Grossman, Sabotka 
and Jacobs 12 have reported an increase 
of bound magnesium in hyperthyroid- 


ism. This work has been carefully 
controlled by a study of the total and 
ultrafiltrable magnesium of the plasma 
of normal individuals and of patients 
with neurocirculatory asthenia, progres- 
sive muscular dystrophy and myasthenia 
gravis. 

In normal individuals the total mag- 
nesium showed an average value of 2.52 
mg. m 100 cc. of serum with a varia- 
tion of 2 12 to 2 60 including one value 
of 4 30. The magnesium m the ultra- 
filtrate averaged 2.15, varying from 1.72 
to 2.47, i. e., the percentage of bound 
magnesium varied from 3.1 to 22.1 per 
cent which in absolute figures repre- 
sents a variation from 0.08 to 0.4 mg. 
in 100 cc. Similar findings were ob- 
tained in neurocirculatory asthenia, 
myasthenia gravis and progressive mus- 
cular dystrophy. In patients with hy- 
perthyroidism, however, in whom the 
basal metabolism was increased from 
30 per cent to 106 per cent above the 
normal, the total magnesium averaged 
2.44 mg. (normal 2.52), varying from 
1.85 to 2.96, while the magnesium con- 
centration in the filtrate averaged 1 58 
mg. varying from 0.86 to 2.08. This 
represents a bound magnesium averag- 
ing 36 per cent of the total and vary- 
ing from 21.5 to 61.6 per cent. After 
the administration of Lugol’s solution 
the amount of bound magnesium de- 
creased and a further decrease was ob- 
served after thyroidectomy. In an ef- 
fort to elucidate the causes of this 
increase in magnesium associated with 
hyperthyroidism, 50-200 mg. of thyro- 
globulin were injected intravenously in 
1 dose into 5 dogs and the total and 
ultrafiltrable magnesium was deter- 
mined after 15 minutes, 1 hour, 5 hours 
and 24 hours. In each instance the in- 
crease in bound magnesium varied be- 
tween 30-100 per cent above the control 
level. Thyroxin and horse serum were 
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without effect. In patients with myx- 
edema the bound magnesium decreased 
almost to zero. The authors have ob- 
served the same to obtain after thy- 
roidectomy in animals (Personal com- 
munication). In explaining their re- 
sults the authors quote Elsie Watchorn 
and R. A. McCance who state that 
bound magnesium may be in combi- 
nation either with protein or with 
serum phosphate, forming with the 
latter a colloidal magnesium phos- 
phate complex similar to the colloidal 
calcium complex described by McLean 
and Hastings. This observation is im- 
portant not only in indicating a specific 
disturbance in the equilibrium between 
electrolytes and certain nonelectrolvtes 
in the blood of patients with hyper- 
thyroidism, but as furnishing an addi- 
tional diagnostic criterion of hyperthy- 
roidism as well as an objective and 
possibly quantitative measure of the ef- 
fects of medical and operative treat- 
ment. The technical difficulties in the 
quantitative estimation of such minute 
quantities of magnesium suggest cau- 
tion in accepting these results until con- 
firmed by other workers. 

Unfortunately, inorganic phosphate 
determinations are not reported. It is 
conceivable that in hyperthyroidism 
where there is an increased mobiliza- 
tion of phosphate from bone an increase 
in serum phosphate may increase the 
amount of colloidal magnesium phos- 
phate complex which may then fail to 
pass through the collodion filter, giv- 
ing a higher value for bound magne- 
sium. That such a complex may affect 
the ultrafiltrability of calcium has been 
shown by Grollman, and that magne- 
sium itself may form a colloid phosphate 
complex which may affect the avail- 
ability of phosphate for in vitro calci- 
fication has been shown by Shelling, 
Kramer and Orent.* 


Hypochloremia 

The depletion nf serum chlnnde and 
of fixed h;w in AddLon’s disease is 
now well known as is the hvpnehln 
rcmia of pneumonia, nephritis and mu 
gestive heart-failure In fneui votihi the 
administration of large amounts oi -odium 
chloride is followed by letentum of the 
added salt and a restoration of ehlonde 
and sodium to the normal level. 

Winkler and Crank.shavv 13 repoit a 
group of patients suffering with a vari- 
ety of clinical conditions Including f'ul- 
monary tuberculoids, carcinoma <>f the 
lung, and cur dine disease. All of these 
showed a hypochloremia van tug from 
86-96 m.eq. of chloride per litet (nor- 
mal 100 m.eq. /I). The ingestion of 
added sodium chloride raised this value 
to about 95 m.eq. per liter but never 
to an entirely normal level. This in- 
creased intake of sodium chloride was 
accompanied by an increased urinary ex 
cretion of sodium chloride. Hypoehlore 
mia was maximal when sodium chloride 
intake was reduced so that measurable 
amounts of chloride continued to ap 
pear in the urine when under normal 
conditions only traces of chloride would 
have been detectable in the urine. Post- 
mortem examination of the kidneys and 
adrenals revealed nothing abnormal. 
Since none of these patients recovered, 
it is not known whether this condition 
is reversible. It is apparently not an 
expression of an adrenal insufficiency, 
since not only was there no disease of 
the adrenals hut the condition failed to 
respond to adrenal cortical extract. It 
is suggested, therefore, that this is a 
functional disturbance in which there 
is a low renal threshold for chloride 
with little tendency toward retention of 
added salt. 

* Softer states that subsequent observations have 
shown no increase in inorganic phosphorus of the 
serum in hyperthyroidism. 
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IODINE 

By J F McClendon, MS, Ph D 

Micrograms of iodine per kilogram 
of blood have been reported for human 
20 to 320, dog 56, goat 90 to 110, 
guinea-pig 7 to 350, ox 60 to 200, rab- 
bit 30 to 190, sheep 24 14 This great 
variability is due partly to errors in 
analysis and partly to variations m the 
intake and elimination of iodine and 
only to a small extent to storage of 
iodine in the thyroid gland In a series 
of goiter patients the blood iodine va- 
ried inversely with the basal metabolic 


rate, showing preponderant influence of 
elimination 15 Perkin and Hurxthal 16 
found no correlation of the organic 
blood iodine with the basal metabolism 
rate, but found low values m myxedema 
and high values m untreated exoph- 
thalmic goiter McClendon and Fos- 
ter 17 described a method of determining 
thyroid hormone iodine in blood, and 
McClendon, Foster and Kirkland 18 
found a correlation coefficient of +0 627 
between these values and the basal 
metabolism rate Curtis 14 and Perkin 
and Lahey 19 have made extensive 
studies in blood iodine 


CHEMISTRY OF MUSCLE CONTRACTION 

By AS Minot, A B , Ph D 


Experimental studies carried on in 
the past 10 or 15 years have brought 
about radical changes m the concept 
of the chemistry involved m the deriva- 
tion of energy through the utilization 
of foodstuffs by a muscle It is now 
realized that the changes in creatine 
phosphate and other phosphorous com- 
pounds which were observed to occur 
during different phases of the contrac- 
tile process play an intimate and vital 
role m the utilization of carbohydrate 
During recent years a great deal also 
has been learned m regard to the inter- 
mediate steps involved in the oxidative 
processes in muscle. 

The schematic representation on the 
following page illustrates the main fea- 
tures of the system by which muscle 
derives from carbohydrate degradation 
the chemical energy which is converted 
into mechanical work 

Shortening of a muscle fiber is ac- 
companied by the breakdown of crea- 
tine phosphate This reaction yields 
a certain amount of energy Adenylic 
acid acts as an agent for the transfer 


of phosphate in the reversible break- 
down of creatine phosphate and m the 
cyclic reversible fermentative system 
which degrades glycogen by way of 
hexosephosphate to pyruvic acid (It 
is probable that the utilization paths 
of protein and fat m muscle also lead 
to pyruvate ) Thus far the processes 
involved are anaerobic, i e , they require 
no oxygen The older erroneous idea 
was that anaerobic glycolysis always 
goes on to the formation of lactic acid 
Now it is known that only when the 
oxygen supply is deficient is the pyruvic 
acid reduced to lactic acid by hydrogen 
transfer from one of the components 
of the fermentation process Ordi- 
narily, with a normal supply of oxygen, 
the pyruvate undergoes aerobic oxida- 
tion through a process the details of 
which are not as yet entirely clear. For 
this step the diagram merely outlines 
a working hypothesis which integrates 
with most of the experimental obser- 
vations Decarboxylation and oxidation 
(transfer of H atoms) yields a biose 
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Fat metabolism 


-Glycollic aldehyde + CO.* + 411 


Lav tic acid 
(end-product of 
anaerobic pi ncess ) 



AA = adenylic acid 
A A + phosphate = ATP 

(glycollic aldehyde) which polymerizes 
to rebuild glycogen The CO 2 is de- 
rived from decarboxylation of pyruvic 
acid or a related derivative The hy- 
drogen atoms are transported by rever- 
sible oxido-reduction systems through 
a series of reactions finally leading to 
the formation of water by combination 
with oxygen The chemical energy re- 
leased in these reactions is presumably 
used to reconstruct creatine phosphate 
and for conversion into mechanical 
energy. The energy released in the 
anaerobic process is small , that of 
aerobic oxidation is large The former. 


transfer <>t H atom 
1 'tn various 
lndrogett transput t 
s> stuns 


— (adenosine ti i phosphate 
(adenosine diphosphate 

therefore, is a wasteful piuet »•, wimh 
rapulh depletes the rathohvdt.tte simes 
and explains the .small capacity fm wntk 
of a muscle contracting m the absent e 
of 0x3 gen. \ itaimns aie mtimateh 
concei ne<l with muscle metabolism ll a 
(nicotinic acid) is a component of to 
en/jmes itivohed m both fermentatniu 
an<l aerobic oxidation. Bj ( thiamin j 
is a component of coeai box\ lase which 
catalyzes the decarb<>x\ lation of py« 
f uvic acid or its detivativc. Anv de- 
tailed discussion of the details of the 
intermediate mictions involved ate out- 
side the scope of this Minimal v. 


CHEMICAL EXAMINATION OF DUODENAL CONTENTS 
By Victor C. Myers, A M , Ph.D., Sc.D., and Alfred It. Free, M.S., Ph.D. 

During the past 3 years there have intestinal disorders. In general, these 
appeared several contributions to the have been directed either towards the 
chemical examination of duodenal con- examination of enzyme activities or the 
tents as aid to the diagnosis of gastro- consideration of biliary constituents. 
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McCaughan, Sinner, and Sullivan 20 
studied the external secretory junction 
of the pancreas in a patient who de- 
veloped a pancreatic fistula The aver- 
age volume of the pancreatic secretion 
was estimated to be 600 cc. per day. 
A rise in the secretory rate followed 
the administration of secretin, a mixed 
meal, water, hydrochloric acid, beef 
broth, dextrose, olive oil, peptone, cof- 
fee, mecholyl and physostigmine. A 
fall in the secretory rate occurred after 
the administration of sodium bicarbon- 
ate, bile salts, magnesium sulfate, atro- 
pine, epinephrine and histamine. Myers, 
Free and Beams 21 have reported the 
development of improved chemical tech- 
nics for the measurement of enzyme ac- 
tivities in duodenal contents and have 
devised a system for the simplified ex- 
pression of the results of enzyme analy- 
ses. By these methods values in certain 
pathological cases are clearly differen- 
tiated from figures obtained in normal 
subjects. Very low values were ob- 
served in proven cases of pancreatitis, 
while somewhat subnormal figures were 
obtained in a variety of gastrointestinal 
disorders in which some affliction of 
the pancreas might be expected 

Lagerlof 22 reviewed the technic and 
summarized the findings of the group 
of Swedish investigators who first de- 
veloped the successful technic of using 
purified secretin as a stimulant for 
pancreatic secretion. When this stim- 
ulant is used the bicarbonate excretion 
by the pancreas parallels the volume 
of excretion whereas the enzyme con- 
centration is inversely proportional to 
the volume. This group of investigators 
believe that the secretion of amylase by 
the pancreas is the most sensitive in- 
dicator of pancreatic function. In a 
group of 35 cases of pancreatic disease 
a marked decrease of amylase was noted 
in 22 instances with suggested decrease 


in 6 of the remaining cases. Berger 
and Schnetz 23 found decreased amy- 
lase and trypsin secretion by the pan- 
creas in 7 patients in whom the pan- 
creatic disease was established either by 
autopsy or biopsy material. The in- 
ternal pancreatic function was also 
studied in these cases and in the ma- 
jority there was a decreased insulin 
production although in 2 of the cases 
the internal secretory activity was aug- 
mented This series included 2 cases 
of lipomatosis of the pancreas, 2 of 
pancreatic edema, 2 of pancreatic ne- 
crosis, and 1 case of carcinoma of the 
pancreas. 

Studies of enzyme activities of duo- 
denal contents have been reported by 
Comfort, Parker and Osterberg 24 in a 
series of patients and normal individ- 
uals. The normal range of enzyme con- 
centration observed was quite large Ac- 
cording to these investigators, the 
concentration of amylase, trypsin, and 
lipase was practically normal in the 
presence of mtrahepatic jaundice caused 
by cirrhosis or hepatitis, obstructive 
jaundice caused by stone m or a stric- 
ture of the common bile-duct, biliary 
disease which is associated with or a 
residuum of acute edematous pancrea- 
titis, and nontropical sprue. A marked 
contraction of the range of enzyme con- 
centrations was noted in samples of duo- 
denal contents obtained from patients 
with carcinoma of the head of the pan- 
creas, carcinoma of the ampulla of 
Vater, and chronic atrophic pancrea- 
titis with steatorrhea. In cases of 
chronic pancreatitis not associated with 
steatorrhea there was no remarkable de- 
viation from the normal range. 

Comfort and Osterberg 25 have quite 
recently studied the relative effects of 
secretin and mecholyl chloride on pan- 
creatic enzyme secretion in human sub- 
jects. Secretin, in accordance with the 
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results of Agren and his associates, pro- 
duced a large volume of duodenal con- 
tents, increased the pH values and ef- 
fected a prolonged reduction in the 
concentration of enzymes. Mecholyl 
chloride, on the other hand, increased the 
volume of duodenal contents only 
slightly, did not appreciably affect the 
pH values and produced a prolonged 
increase in the concentration of en- 
zymes. In the case of secretin there 
was a washing out effect on preformed 
enzymes, whereas the mecholyl chloride 
seemed to stimulate the formation of 
enzymes by the pancreatic cells. These 
investigators suggest that enzyme con- 
centration is perhaps a more valuable 
index than total enzyme output as a 
measure of pancreatic function. The 
writers are m accord with this view, 
particularly since no technic is at pres- 
ent available that insures complete col- 
lection of duodenal contents. 

Meyer, Spier and Neuwelt 2 ® have 
measured the fasting concentration of 
enzymes of duodenal contents as well 
as pepsin of gastric juice and ptyalin of 
saliva in various age groups between 
12 and 96 years. A slightly subnormal 
value for pancreatic amylase and a 
somewhat decreased concentration of 
proteinase (trypsin) was observed in the 
older subjects. There was relatively 
little change in lipase in the older 
group. These authors suggest that 
their findings may be important in the 
dietary management of old persons. 
Most investigators have found that a 
more uniform response of enzyme se- 
cretion by the pancreas is obtained after 
employing some stimulant such as olive 
oil, cream, or secretin. It would seem 
necessary, therefore, to study enzyme 
concentrations after stimulation as well 
as in the fasting state before any gen- 
eralities could be arrived at regarding 


the secretion of the pancreas by various 
age groups 

Diamond, Siegel. Dali and Kailen* 5 ' 
have employed the soviet in test <»i 
Lagerlof and \gren and weie able to 
offer con lii mutton to their findings 
The cffcit of m i trim ><n the hiliatx 
tract was also continued by Diamond 
and his associates - s In a later publica- 
tion 29 the results of studies on 21 
normal and SO patfiologic.il cases are 
summarized \ anous degiees oj dis- 
turbed pancreatic function weie noted 
in cholelithiasis . lion. hvei tin hints, 
chronic alcoholism, acute v*7/o.c ahophx 
and in the graver forms of toxic In pa- 
titis. These im e-tigntors 9 " have also 
reported studies with 1 1 cases of ste ot- 
orrhea. In all of these cases the svmp 
toms were similar but vatied in sever- 
ity, anil in geneial the patients appeared 
to have sprue. In 10 of the 1 1 eases 
there was a decreased lipase concen- 
tration in the duodenal contents fol- 
lowing stimulation with secretin, hive 
of the cases showed a diminished trypsin 
output, 4 a diminished volume, and 2 
a diminished bicarbonate concentration. 
By repeating the studies in various 
phases of the disease a gradual improve- 
ment in the apparent pancreatic func- 
tion was observed to occur with clin- 
ical improvement of the patients, which 
would lead to the conclusion that the 
pancreatic lesion was of a reversible 
nature. 

Bollnmn and Mann have shown that 
bile acids are produced and destroyed 
in anil only bv the liver. Accurate 
simple chemical methods for the deter- 
mination of bile acids are not available 
at the present time. Doubilet has pub- 
lished a detailed method for the dif- 
ferential quantitative analysis of bile 
acids in bile and duodenal drainage ma- 
terial but has cautioned regarding the 
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difficulties of the technic. By this 
method it is possible to analyze bile 
for taurocholic acid, glycocholic acid, 
total conjugated bile acids, cholic acid, 
desoxycholic acid, total bile acids, and 
free bile acids. 

Gray, McGowan, Nettrour and Boll- 
man 31 conducted a clinical study in 50 
cases in which drainage of the common 
bile-duct was established by means of 
a T-tube. The condition of the liver 
was estimated from the history, from 
the results of recognized tests of he- 
patic function, and from the gross ap- 
pearance of the liver at operation. The 
degree of hepatic damage thus deter- 
mined was correlated with frequent de- 
terminations of the concentration of bile 
acids in the bile. Low concentrations 
occurred in every case in which there 
was other evidence of hepatic damage 
and the degree of damage was propor- 
tional to the extent of decrease in the 
bile acids. 

Doubilet and Colp found that after 
the relief of obstruction uncomplicated 
by infection the cholic acid of hepatic 
bile constituted about 50 per cent of the 
total bile acid content. In the presence 
of inflammation of the bile-ducts, cholic 
acid formed about one-sixth of the total 
bile acid content, indicating that cholic 
acid is probably absorbed by the in- 
flamed ducts. In cases of acute hepa- 
titis cholic acid formed about 80 per 
cent of the total bile acid content. 

Morrison and Swalm 32 have sug- 
gested that the simple indirect estima- 
tion of surface tension by a stalagmom- 
eter affords an accurate measure of the 
bile salt content of either duodenal con- 
tents or urine. These men state: “The 
bile salt concentration in the bile from 
surgical and nonsurgical drainage is the 
most sensitive, accurate and practical 


liver function test at present available 
in humans, in the experience of the 
authors.” 

Royer 33 has studied the bilirubin and 
urobilin content of A bile and B bile 
obtained by duodenal drainage. In nor- 
mal individuals there is a higher con- 
centration of bilirubin and urobilin in 
the B bile than in the A bile but the 
increase of urobilin concentration is usu- 
ally much less than that of bilirubin, 
which indicates that only a small amount 
of bilirubin is absorbed by the gall- 
bladder while a relatively large amount 
of urobilin may be reabsorbed. In cer- 
tain cases of cholecystitis indication of 
urobilin production in the gall-bladder 
was observed. This was apparently due 
to bacterial action which converts bili- 
rubin to urobilin. It was suggested that 
the demonstration of urobilin increase 
in B bile at the expense of bilirubin is 
a valuable aid in making a differential 
diagnosis of inflammation of the gall- 
bladder. Such changes, however, were 
noted in only 41.4 per cent of Royer’s 
series of patients with cholecystitis. 

Rigney, Mortensen and Miller 34 com- 
pared the value, in the diagnosis of 
gall-bladder disease, of cholecystography 
and examination of duodenal contents 
for cholesterol crystals. In a series of 
137 operated cases approximately the 
same accuracy was noted with either 
technic and the authors recommend that 
both tests should be routinely employed 
in suspected cases of chronic gall-blad- 
der disease. Doran, Forster and Spier 35 
in 64 operated cases found that non- 
surgical drainage compared favorably 
with x-ray diagnosis of biliary tract 
pathology. The presence of crystals in 
the biliary drainage was not pathog- 
nomonic of stones but did give evi- 
dence of pathology in the biliary tract. 
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CHEMISTRY OF CARBOHYDRATES OF FOODS AND 

BODY TISSUES 

By Joseph IT. Roe, Ph D 


Availability o£ Carbohydrates — 

The carbohydrates known to be avail- 
able to man are d-glucose, d-fructose, 
d-galactose, and the polymers of these 
monosaccharides (sucrose, maltose, lac- 
tose, starch, dextrins, glycogen) which 
are hydrolyzed by the enzymes of the 
alimentary tract. Inulin, agar, and 
cellulose are not digestible and hence 
not available to man. d-Mannose will 
alleviate hypoglycemic convulsions in 
animals produced by insulin or hepa- 
tectomy, and forms glycogen in the 
rat, 36 hence d-mannose is probably uti- 
Hzable by man. 

Arabinose and xylose do not relieve 
insulin convulsions. d-Xylose is not 
metabolized by the rat. In a xylose 
clearance test, the normal subject, after 
ingesting 50 grams of xylose, concen- 
trates this sugar in the urine to 2.5 per 
cent and excretes 25 per cent in the 
urine in 24 hours. It thus appears that 
xylose is not available to man. d-Xylu- 
lose (d-ketoxylose) forms glycogen in 
the rat. 1-Xylulose, the sugar occur- 
ring in pentosuria, does not form liver 
glycogen in rats, but gives rise to “ex- 
tra” glucose in the urine of the de- 
pancreatized dog. 37 

d-Mannoheptulose ( d-mannoketohep- 
tose), a 7-carbon sugar occurring in 


the a\ ocadn pear, is metabolized 1 *\ the 
rabbit, but not. by the tat When 1T7 
to 214 grant', of avocado*, vvete ingested 
by normal human subject*, tnauuohep- 
tulose was excieted in the mine m 
quantities .sufficient to give positive 
Benedict’s tests. ::s '1 he luttei studies 
did not show vvhethei or not d man 
noheptulose is available to man, hut 
they indicate anothet *otme ot contu 
sion in the diagnosis of niehtunas. 

\vailabilitv of sttgat s is related to 
structure. The d-sttgur is the oiilv form 
known to he utilized hv animals (the 
metabolic fate of 1 xvlnlu*c is mnvr 
tain). l-< ilticose is not feimeuted hv 
brewer’s veast and i* not metabolized 
by rat tissues, It. tcli ♦ niuwuuis and 
B. . I t'ro</cni's. :tu 

Specificity of Blood Sugar Meth- 
ods — The early blood sugar methods de 
veloped bv Folin and Wit, Lewis and 
Benedict, Shaffer and I lartmau, and 
others, gave values dial averaged 3 1 to 
25 mg. per cent higher than the true 
sugar content. The use of v east as a 
reagent to ferment the blood glucose 
enabled investigators to show the 
amount of nonsugar reducing substances 
in deproteinized blood filtrates. The 
following table indicates the amount of 
nonsugar reducing substances in blood 
by different blood sugar methods: 


Method 


Deprotei nixing Agent 


Authors ot Data 


Aeeiagr Amount 
ot Xotitt-rmeiitahir 
Reducing SuhKtum e 
mg. *100 tv. uh (Witt ***»' 


Foiin-Wu 

Folin-Wu 

Shaffer-Hartman 

Folin 

Benedict, 1931 
Somogyi 


Tungstic acid 
Tungstomolybdic aci.l 
Tungstic acid 
Tungstic acid 
Tungstomolybdic acid 
Zinc 


Folin ami Svedinurg 
S. R* Benedict 
Somogyi and Kramer 
Folin and Svedherg 
S. R. Benedict 
S. R. Benedict 


>0 

>> 

21 

<) 

7 

5 
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Folin and Benedict made their 
methods more specific by improving 
their copper reagents, making the latter 
less sensitive to reducing nonsugars. 
Somogyi made the important advance 
of using zinc and copper or iron as de- 
proteinizmg agents, the latter precipi- 
tating most of the nonsugar reducing 
substances along with the proteins. 

The Folin- Wu method gives blood 
sugar values that average 20 mg. per 
cent higher than the true sugar con- 
centration. The average blood sugar 
values obtained by the Folin (1926) 
and the Benedict (1931) procedures 
are greater than the true sugar con- 
tents by 9 and 7 mg. per cent, respec- 
tively. The Folin micro method gives 
values that average 6 mg. per cent lower 


than those found by the Folin-Wu 
method. The most specific results are 
obtained by using a reliable reduction 
procedure upon filtrates prepared by 
the zinc or copper deproteinizing tech- 
nics of Somogyi (5 mg. per cent higher 
than true sugar values). 

The less specific blood sugar methods 
are satisfactory for clinical use, except 
in hypoglycemic conditions, where a 
method giving true sugar values is de- 
sirable. 

Matthews, Magath and Berkson 40 
found the fasting blood sugar of 117 
normal subjects by the Folm- Wu 
method ranges from 63 to 110 mg. per 
100 cc. The normal blood sugar by 
specific methods ranges from 60 to 100 
mg. per 100 cc. 


GASTRIC ANALYSIS 

By Daniel N. Silverman, M.D., and Robert A Katz, M.D. 


Notable recent contributions to analy- 
sis of stomach contents have been made 
by some workers who have all stressed 
the purely physiological and biological 
aspect of gastric function. 

The secretagogue meal of Wilhelmj, 41 
consisting of Liebig’s extract and defi- 
nite proportions of phenol red, sodium 
hydroxide, and sodium carbonate, was 
introduced to enable the clinician to 
make an accurate estimation of the vol- 
ume of acid produced in the stomach, 
the time of its evolution, and finally the 
rate of its neutralization by nonacid se- 
cretion This meal has the ability of 
causing the stomach to secrete hydro- 
chloric acid promptly. There is noth- 
ing in the meal to bind with the acid, 
as is true when carbohydrate is admin- 
istered. This method permits one to 
evaluate the amount of nonacid secre- 
tion produced by the stomach in com- 
parison with material regurgitated from 


the duodenum Careful standardization 
and titration is required and the latter 
is best done where adequate laboratory 
facilities are available. 42 The analysis 
consists of ( 1 ) titration of the sam- 
ples removed from the stomach and also 
of the test meal; (2) determination of 
the percentage of phenol red removed 
from the stomach. 

The acid reduction or the neutraliza- 
tion test, as reported by Apperly and 
Phillips, has been used with noteworthy 
success in investigating the acid reg- 
ulating mechanism in duodenal ulcer, 
pyloric obstruction and spasm, and 
finally in determining the success or 
otherwise of surgical treatment of peptic 
ulcer. 

Technic — From 250 to 300 cc. of 
0.4 to 0.5 per cent hydrochloric acid 
solution are introduced into the fasting 
stomach, through an indwelling nasal 
tube, after its contents have been re- 
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moved by aspiration Withdrawal of 
samples are made every 15 minutes 
after thorough mixing is effected Titra- 
tion for free and total acidity is carried 
on as usual 

In the normal individual the total 
acidity falls from a value of 120 to 130 
at the beginning to a low of 40 after 
an hour or so In cases of duodenal 
ulcer the total acidity falls very slow h 
and is frequently within a few degrees 
of the initial reading after an hour, 
finally dropping to 60 to 70 after 3 
to 4 hours With this test a guess may 
be hazarded as to the degree of mus- 
cular in-co-ordination that is responsible 
for the retardation of acid reduction in 
the particular case studied 

The double histamine test has been 
advanced by Rivers, Osterberg and 
Vanzant as a method of studying srete- 
tory function of the stomach The> 
inject subcutaneously 0 1 mg of his- 
tamine per 10 kg of body weight. Aspi- 
ration is performed on a fasting stomach 
via indwelling tube in 6 periods of 10 
minutes each At the end of an hour the 
first dose is injected again A curve 
is constructed after titration is effected 
These workers have concluded that this 
test is useful m estimating the maximum 
potentiality of acid and pepsin secre- 
tory cells. An impression may be ob- 
tained of the time and rate of secretory 
activity 

The estimation of pH values of gas- 
tric juice has been made at the bedside 
by Silverman and Katz. They deter- 
mined the optimum dosage of a mag- 
nesium tnsihcate preparation 43 useful 
in the treatment of peptic ulcer. 

A nasal tube was left in place and 
repeated hourly aspirations were made 
of fasting contents, food alone, and 
graduated doses of the drug studied. 
By this simple method they were able 
to adjust the proper dose to the indi- 


vidual studied and weie abb t<» attain 
pH values (it 2 1 and aUw* with littb 
trouble 
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CLINICAL PATHOLOGY 

By Robert A. Kilduffe, A.M., M.D. 


HORMONE PREGNANCY 
TESTS 

With the advent of the Aschheim- 
Zondek and, later, the Friedman test for 
pregnancy, the biologic diagnosis of this 
condition became established on a firm 
foundation. As is now rather well 
known, however, even these procedures 
have their limitations and are not to be 
regarded as under all circumstances in- 
fallible. For the hormonal tests for 
pregnancy depend, not upon the fact of 
pregnancy itself, but upon the fact that 
in this condition the urinary excretion 
of hormones reaches a degree rarely 
paralleled in other conditions. That ap- 
preciation of this is essential for the 
proper evaluation of these procedures is 
self-evident and it is of great interest to 
note the studies concerned. 

McCullagh and Cuyler 1 have recently 
reported upon 2134 cases in which, in 
the absence of pregnancy or any evi- 
dence of the presence of chorionic tissue, 
positive Friedman tests occurred in 241 
instances. 

These reactions are not to be taken as 
comparable to the so-called "false posi- 
tive” reactions which have been reported 


where the test is done solely in connec- 
tion with the diagnosis of pregnancy. 
In this series all the tests were con- 
ducted, not in connection with the sus- 
picion of pregnancy, but in the presence 
of some endocrine abnormality and are 
thus of interest as showing the variety 
of conditions under which positive Fried- 
man reactions may be encountered. 

The technic used in these investiga- 
tions was as follows : 

Adult female rabbits which have been isolated 
for 3 weeks are used. Animals which have 
proved normal activity of their ovaries by bear- 
ing litters are preferred to virgins. Where a 
question of pregnancy in the animal is raised, 
the abdomen is opened and examined prior to 
the test and sufficient time allowed for com- 
plete recovery from the operation. 

Concentrated morning specimens of urine are 
used. The patient is instructed to restrict the 
fluid intake after 4 p. m. to 1 glass of water at 
the evening meal and none thereafter until the 
rising specimen of urine is collected which is 
used for the test. 

Four cubic centimeters of urine are injected 
into the ear vein of the rabbit on each of 3 
occasions daily for 2 successive days and the 
abdomen is opened under ether anesthesia on 
the morning of the third day. The following 
findings are considered to constitute a positive 
reaction: (1) Freshly ruptured graafian folli- 
cles, (2) hemorrhagic follicles, or (3) fresh 
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corpora lutea The degree of response is 
recorded as 1 to 4 plus on a basis of 4 in any 
one of the types of responses mentioned. 

The cases showing positive Friedman 
reactions may be placed in 5 mam 
groups : 

Group 1 — Those conditions associated 
with disorders peculiar to women — 117 
cases. 

Group 2 — Conditions associated with 
or possibly due to testicular deficiency or 
testicular tumor — 23 cases. 

Group 3 — Endocrine disorders not 
sex specific — 64 cases. 

Group 4 — Disorders of the nervous 
system and conditions in which nervous 
stimulation of the pituitary is suggested 
as a possible mechanism for excess gona- 
dotropic hormone production — 26 cases. 

Group 5 — Miscellaneous conditions 
not clearly endocrine in nature — 1 1 
cases. 

When analyzed, the positive reactions 
in certain groups were thus divided : 

Diseases of Women 

Menopause — Of 151 cases with meno- 
pausal symptoms positive reactions oc- 
curred in 51 or 32 per cent. Where 
active menopausal symptoms were the 
chief clinical picture, the reactions varied 


as shown : 

Ripe follicles only 6 

Fresh corpora lutea only 9 

Ripe follicles and fresh corpora lutea 

but no hemorrhagic follicles 4 

Hemorrhagic follicles alone or with 
other findings 32 


Thus, in 63 per cent of these cases, the 
reaction was identical with that seen in 
pregnancy. 

Ovarian Deficiency Under 37 Years of 
Age — In 430 cases ( 16 to 37 years old) 
positive reactions were encountered in 
46 or 11 per cent, the intensity of the 
reactions varying. 





\ o 


\ 

r> Itf 

/’mv*07V 

Condition 

< 

db S 

h'> <i* t;t*r \ 

Castration 

.... 

14 

5 

Se\crc pi cpulo i a! 

In po- 



gonad i-m . . . 


10 


Suspci ted tt st ieul.it 

tune 



tional deficient % 

. 

4- 

7 

1’iostatM h\|Krtr**ph\ 


34 

* 

(_ r> ptoi chsdiMii 



» 

Positive reactions 

wvtv ; 

tls« * 

mvii « mu < 


in orchitis, once in aspetmu and m 3 
cases of impotence not a-.Mui.tted with 
low androgen excretion. WeaKU posj 
tive reactions uete encountered in tes- 
ticular tumors without < Itonontc tissue, 
a reticulum cell smeonta. and 1 case of 
lymphangioma 
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Pituitary Tumors and ( hr/anie l,eston.\ 
in the Hypothalamus Local lesions 
of the pituitary gland or adjacent region 
gave 12 positive reactions. In 31 cases 
of pituitary tumor verified In operation, 
indisputable clinical evidence, or autopsy 
there were 10 positive reactions. 

Casks Diacmiskp Dv-rnmi'AiosM ns 


Ci.i.vteAi. fJttorMts 
(ondttum \t* in 

Pituitary dwarfism (and testicular de 

ficu*ncy ) ...... , , 3 

Frohlieh syndrome .IS 

Hyperthyroidism . ... , , ... 3 

I >iahi*n*s nudlitus ... 3 

Adrenal cortical hyperfunction. Jl 


Disorders of Adrenal Cortex Posi- 
tive reactions were seen in 12 eases in 
this group. 

Miscellaneous Conditions - Among 
these are numbered various conditions 
affecting the nervous system (hysteria, 
psychosis, anorexia nervosa, grand 
mal) ; progressive myopia, keratocotms, 
alopecia areata; and arterial hyjierten- 
sion. 
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PROTHROMBIN STUDIES 
Clinical Aspects 

Not the least important of the many 
grave problems which may confront the 
clinician are those dependent upon an 
altered coagulability of the blood and 
manifested clinically by a variety of hem- 
orrhagic states. 

Until recently, the treatment of these 
varied hemorrhagic diseases has been 
conspicuous for its lack of success, a fail- 
ure primarily and essentially due to an 
incomplete understanding of their etiol- 
ogy and mechanism. Within recent 
years, however, there has been an almost 
phenomenal progress in this field based 
upon the discovery and understanding 
of the antihemorrhagic factor known as 
vitamin K and upon an increasing 
knowledge of its essential relation to and 
influence upon blood coagulation. 

For many years the most acceptable 
of the theories concerned with the mech- 
anism of blood-clotting, and the one re- 
garded as most plausibly explaining the 
observable phenomena exhibited in blood 
coagulation was that of Howell. 

It long has been recognized that the 
transformation of shed blood from a fluid 
to a jelly-like mass is dependent upon 
the presence of a tangled mesh of fine 
fibrils which, by gradual shortening and 


fibrinogen which, in shed blood, is trans- 
formed into an insoluble fibrin by the 
action of a ferment, thrombin. The pre- 
cursor of this ferment is prothrombin 
which is converted into thrombin by the 
action of calcium tons. 

From this theory, as so far stated, it 
is at once apparent that, as both ionized 
calcium and prothrombin are present in 
the circulating blood, there must be some 
provision to prevent intravascular clot- 
ting. In Howell’s theory this factor is 
the presence of an antithrombin in the 
circulating blood which serves to pre- 
vent the interaction of calcium and pro- 
thrombin and hence the formation of 
thrombin. The presence of such a factor 
has been demonstrated and, because it 
has been found largely in the liver, it 
has been called heparin. 

Now when blood is shed, a further 
factor — thromboplastin — is liberated, 
either from blood-platelets, injured tissue 
or both, which neutralizes antithrombin 
(heparin) and thus allows the formation 
of thrombin. 

For the coagulation of blood 4 mate- 
rials thus are essential : ( 1 ) prothrombin, 
(2) calcium, (3) fibrinogen and (4) 
thromboplastin, the interrelationship of 
which in Howell’s theory may be simply 
shown in the following scheme: 


small amounts 
of antithrombin 
in blood 


Prothrombin + Calcium -4- Anti thrombin (heparin) 


(in circulating blood) 



(tissues and platelets) 


contraction, embrace and hold the formed 
elements (corpuscles and platelets). 
These fibrils are spoken of as fibrin. 

In Howell’s theory, the precursor of 
fibrin in the circulating blood is a soluble 


The antithrombin is neutralized by 
thromboplastin, allowing the formation 
of thrombin from prothrombin and thus 
permitting fibrin to be formed from 
fibrinogen. The small amounts of cir- 
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culatmg heparin are insufficient to ovei- 
come the action of the large amounts of 
thrombin produced 

This, in brief, is the theory long ac- 
cepted as best explaining the phenomena 
of blood coagulation Rather recently, 
however, Mellanby and Mellanby and 
Pratt 2 summarized and elaborated inves- 
tigations the results of which ha\ e 
brought about a radical revision of How- 
ell’s theory, and a coincident revision of 
its terminology 

Having isolated prothrombin and 
thrombin m a relatively pure state and 
finding them to possess the characteris- 
tics of ferments, Mellanby terms them 
prothrombase and thrombase Similarly, 
antithrombm becomes antithrombase and 
thromboplastin reverts to its former 
name, thrombokmase, first introduced by 
Morawitz m 1908 

Mellanby’s investigations demon- 
strated several variants in the theory 
proposed by Howell, i e., (1) that the 
presence of calcium ions is not essential 
for the conversion of prothrombase to 
thrombase; (2) that heparin is not, as 
Howell thought, an antiprothrombase 
(antiprothrombm) but an antithrombase 
(antithrombin) 

In other woids, instead of preventing 
the formation of thrombase from pro- 
thrombase, it is, on the contrary, an in- 
activator of thrombase once this sub- 
stance has been formed, this inactivation 
being dependent upon the presence of 
neutral salts. 

The failure of blood to clot within the 
vessels arises, not from the presence of 
heparin (which Mellanby believes not to 
be present m appreciable amounts in the 
circulating blood), but upon the fact that 
no thrombokmase is available for the 
conversion of prothrombase to throm- 
base Heparin is present m the tissues 
but, according to Mellanby, acts only 


at, a local anticoagulant l" pit \ rut ‘lof- 
ting m the small \esstls 

It is neutiah/id In tin ombokinase 
and, hence, wlun hepaiui and tlimm- 
base aie present m pi«*jmiin»n> "Uthueut 
to maintain blood flmditi, the addition 
of tin omboki nasi cutW" i oagul.it i< in 

In accoidame with t lit >e mu "liga- 
tions, thcpifsent mo"t .uicptnble tluoi\ 
of blood coagulation ma\ bi diagianmud 
as shown on the pillowing page 

It should be "aid, h<»we\er, that while 
the theon of Mellunln has gamed wide 
acceptance, the met hatiistu oi blood ioag 
ulation lannot be teg.udtd .is a i losed 
issue but, on the louttaiv, is at piesent 
the subjell ot somewhat inteitsice studi, 
main of its minutiae still ie*juiiuig i hu l 
elation. 

For example, thine is good itasou to 
belieie that the liupoitame ot blood 
platelets m the initiation ot coagulation 
has been o\eremphasi/ed Acconhng to 
Lenggenhager, the disintegiation ot 
blooil-platelets in shed blood is a result, 
rather than a cause of coagulation, to 
support which assumption the spon- 
taneous coagulation of platelet lice bird 
plasma ma\ be cited. 

In this assumption he follows the 
theory proposed many \eais ago 1»\ < it.i 
tia and mine lecenth again supposed b\ 
Xolf :1 that the thioiuhoplastic piinutnly 
responsible for coagulation is present m 
the plasma, am thiomboplastic action of 
platelets being due to adsorption of the 
plasma factor from the surface of the 
platelet. 

Evidence of the existence of such a 
plasma factor may lie adduced from the 
w'ork of 1'atek anti Stetson who demon- 
strated that hemophilic blood Iieeomes 
normally coagnlahlg upon the addition of 
normal, cell-free plasma, apparently be- 
cause of the presence of a plasma factor 
associated with the globulin fraction. 
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Mechanism of Coagulation according to Morawitz (After Best and Taylor) 
(Terminology of Howell is shown in parentheses) 


Prothrombase ( 

> 

Prothrombin) 

t 

Thrombo kinase (thromboplastin) + Ca 
(Thrombokinase acts very slowly alone) 

N 

Thrombasc - 

(thrombin) 


Heparin absent 
or in small 
amounts 

“1 

Coagulation 

(Fibrinogen converted to fibrin) 


Still further, the exact mechanism 
whereby thrombin converts soluble 
fibrinogen to insoluble fibrin is still 
largely speculative as also is the exact 
nature as well as the manner of produc- 
tion of heparin. 

Overshadowing all other aspects of the 
studies of blood coagulation, however, 
are the intensive investigations concern- 
ing the antihemorrhagic factor, vitamin 
K, the existence of which was first postu- 
lated by Dam in 1929 and demonstrated 
by Dam and Schpnheyder in 1934. 

While engaged in a study of sterol 
metabolism in chicks. Dam was im- 
pressed with the occurrence of hemor- 
rhagic manifestations coincident with a 
fat-free diet and later, with Schpnheyder, 
described a deficiency disease resembling 
scurvy, investigations of which led to the 
discovery of the antihemorrhagic factor, 
vitamin K, a fat soluble vitamin appar- 



Coagulatio n 

(Fibrinogen converted into fibrin) 


ently necessary for the formation of pro- 
thrombin in the blood. 

A rapidly accumulating volume of 
evidence based upon numerous and in- 
tensive studies has demonstrated the 
validity of Dam’s original concept, has 
corroborated the existence and the essen- 
tial importance of vitamin K m relation 
to hemorrhagic diseases, and has added 
a new and powerful weapon to the ar- 
mamentarium available for therapeutic 
attack upon these conditions. 

It soon became apparent that for the 
full development of such studies a 
method for the quantitative estimation 
of prothrombin which was more satis- 
factory and accurate than that hitherto 
in use was essential. 

Prior to the investigations now to be 
discussed the method in ordinary use for 
the quantitative estimation of prothrom- 
bin was that proposed by Howell. This 
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method, devised by Howell in accordance 
with his theory of coagulation, was based 
upon the time required to produce coag- 
ulation of plasma in the presence of var* - 
ing quantities of 0 5 per cent calcium 
chloride solution. 

While proposed as a method lor the 
determination of the prothrombin (re- 
ported as the “prothrombin quotient ” 
obtained by dividing the time of the 
unknown by that of a normal simultane- 
ously determined), Howell’s method is, 
in fact, a determination of the coagula- 
tion time of recalcified plasma rather 
than accurate quantitative measure of 
prothrombin. 

Methods in use at present derive from 
that described in 1935 by Quick, Stanley - 
Brown and Bancroft, which has been 
followed by various investigators anti 
described by Quick 4 - r> ; Brinkhous, 
Smith and Warner; Kato, c and others. 

All of these methods are based upon 
the principle stated by Quick, that if 
all the other factors are made con- 
stant, the coagulation time of blood or 
plasma can be employed as a measure 
of the prothrombin concentration. 

Quick presents the coagulation mech- 
anism in 2 concise equations : 

= Thrombin 

Prothrombin + Thromboplastin -f- Calcium 
Fibrinogen -j- Thrombin = Fibrin 

If the coagulation time is proportional 
to the concentration of thrombin, it can 
be assumed that it is also proportional 
to the concentration of thromboplastin 
provided thromboplastin, calcium, and 
fibrinogen are made constant, as under 
these conditions the amount of thrombin 
formed is dependent upon the prothrom- 
bin concentration in the blood. 

With this as a basis, Quick’s method 
in essence consists in adding to oxalated 
plasma an excess of thromboplastin and 
then recalcifying with a fixed quantity 
of calcium chloride. The coagulation 


tune as thus mc.tsmcd is l.ikeu us a 
direct measute ot the piothiomhm con- 
centration and evaluated b\ leieieute In 
a chart made h\ plotting the (lotting 
time for known < om entinti>>iis oi pju 
thrombin ( Fig 1 i. 

It should be enipiiu-i/ed that the 
Quick method i- one tequuuig cotistdei- 
able skill and expetiem e and must be 
precisely and caieitillv e\et tiled it te- 



Fitf. 1 — K4*1«tti*4n*4itp «<f < litur 

mMlcsticri plasma tuith < f \M ^ ihinmht* 
plastin) to nt 

(Quick * Am J, Cfm > 

suits are to be accurate and depend- 
able. 

This has been particulatlv noted by 
Magath” who has described in detail the 
minutia essential to a satisfactory tech 
nic, with particular emphasis upon the 
necessity tor close and accurate tempera 
lure control and accurate timing. 

The necessity for accurate, split sec- 
ond timing is obvious from the fact that 
if the normal time is 20 seconds, a clot- 
ting time of 30 seconds represents a 
marked abnormality. Magath has deter- 
mined that there is a probable error of 
0.6 second when the clot forms in 20 
seconds; and a probable error of .* 2 
seconds when the dotting time is 50 
seconds. Furthermore, he believes that 
according to his own studies and those 
of Quick, a prothrombin time of 30 
seconds suggests a prothrombin concen- 
tration of about 25 per cent of norma!. 
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It is Magath’s opinion that the results 
obtained by testing serial serum dilutions 
furnish a rough approximation rather 
than an accurate determination of the 
prothrombin present. 

While Quick’s method represents a 
definite and valuable advance, it pos- 
sesses some inherent difficulties and dis- 
advantages which without doubt will 
ultimately be overcome. 

Among these may be mentioned the 
fact that the amount of blood required 
(4.5 cc.) increases the difficulties of 
applying the test to studies in infants ; 
the fact that the preparation of throm- 
boplastin is laborious and presents some 
technical difficulty ; the fact that the 
thromboplastin solution is not particu- 
larly stable, although the stock powder 
keeps relatively well; and, as noted by 
Fullerton, 9 the difficulty of obtaining ex- 
tracts of constant potency. 

Pohle and Stewart 8 note that the 
variables in Quick’s method may signifi- 
cantly affect the results. An impor- 
tant variable in this method is calcium, 
so that the optimal amount of calcium 
for recalcification must be determined in 
each instance. From studies of 85 nor- 
mal individuals they report that with 
optimal recalcification, the normal pro- 
thrombin time is 10 seconds. 

In their opinion the optimal calcium 
concentration is similar to normal serum 
calcium values. 

They also find that as gross lipemia 
significantly shortens the prothrombin 
time, determinations should be made only 
on clear plasma. 

All of these matters have been sub- 
jects of constant study so that it may 
confidently be expected that the method 
eventually will be simplified and robbed 
of much of its present technical difficul- 
ties. 

Thus, Fullerton, 9 to obviate the varia- 
tion in potency of thromboplastin ex- 


tracts prepared from rabbit brain tissue, 
proposes the use of Russell viper venom 
(marketed by Burroughs and Wellcome 
under the name " stypven ”) . 

This preparation is ampouled in 0.1 
mgm. amounts to which, before use, 1 cc. 
of sterile water is added. As it produces 
no coagulation in 24 hours when added 
to oxalated plasma, it has no thrombin- 
like activity. 

The technic of prothrombin determi- 
nation with cobra venom instead of 
thromboplastin derived from rabbit brain 
is that of Quick’s method except that 
(a) for greater accuracy in measuring, 
0.2 cc. (instead of 0.1 cc.) of plasma; 
calcium solution, and thrombokinase ex- 
tract are used. ( b ) “Stypven” is used in- 
stead of tissue extract, using a solution 
prepared by dissolving 0.1 mg. of the 
dried venom in 1 cc. of distilled -\yater. 

Fullerton reports that determinations 
on the same plasma, using venom solu- 
tions from 2 ampoules, gave variations 
within 3 seconds or within the limits of 
experimental error. He finds the results 
with venom solutions comparable to 
those with tissue extracts and recom- 
mends that determinations be made upon 
diluted plasma as giving clearer read- 
ings and better differentiation. 

Hobson and Witts 10 who have also 
used Russell viper venom in prothrom- 
bin determinations, comment upon Ful- 
lerton’s observations and call attention 
to their own. 

They remark that from various obser- 
vations it appears probable that tissue 
extract thromboplastins, such as dried 
brain, consist of 2 factors: thrombokin- 
ase and thrombokinase activator. Com- 
menting that clotting times are slow 
when snake venom alone is used and 
that the range of variation is thus greatly 
increased, as a result of which the re- 
sults of the procedure in hemorrhagic 
diseases may be grossly misleading, they 



34 


CLINIC \L I’ V I Hill' >« A 


emphasize the fact that Russell \ iper 
venom can be activated by lecithin, pro- 
ducing a reagent much more potent and 
active than any yet used m Quick’s test. 

While admitting that speeding up the 
reaction is not without disadvantage, 
they feel that a technic which will not 
give clotting times on the order of 12 
seconds on human plasma probably has 
inherent defects. For this reason they 
feel that in conducting prothrombin de- 
terminations with viper venom, lecithin 
should be added as an indicator. 

The modifications which they believe 
to be important are, briefly, the follow- 
ing: 

1. The optimum dilution of the venom 
appears to be about 1 : 20,000. Samples 
of a single batch of venom are very 
constant, but different batches natural!} 
vary. 

2. Lecithin is prepared as a stock 10 
per cent solution, of which 0.05 cc. is 
added to 1 cc. of the dilute venom solu- 
tion, giving a concentration of 5 mg. 
per cubic centimeter. 

This appears to be the optimum con- 
centration for the particular lecithin they 
have used (Harrington’s ovolecithin), 
but as various preparations may well 
vary in their activating power, the opti- 
mal proportion should be titrated for 
each sample. 

Their procedure for the test, which is 
carried out at a temperature of 37 to 
47° C., as in Quick’s method, calls for 
the addition of 0.1 cc. of venom-lecithin 
reagent to 0.1 cc. of plasma, followed by 
the immediate addition of 0.1 cc. of 
calcium solution. 

With different batches of venom and 
plasma, optimum prothrombin times of 
8 to 1 1 seconds have been found. 

The reaction may be slowed, if 
desired, by the use of higher venom 
dilutions, the lecithin concentration re- 


maining stand, tid ai 5 ingot pt i < lilac 
centimeter. 

In then -tudte-, Ibdisnu and Witts 
have u-ed a veumu ptepai.tu<>u mat- 
keted a> "nntvii" t Hunts i 

As has alieadv been in «ted. the tai t that 
4.5 tv nf veiimt' i- teipmed tm 

pndhnunbin deteintinatinn- bv Quick's 
method i> a disadvantage tn the tt-e of 
the te-t in chili It ett m intanf- 
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To overcome this Kalo' ! has proposed 
a micrtnncllunl , cntplov big capill.it y vv hole 
blond, a description of which follows. 

The apparatus retjmretl for Kato’s 
micron let ho» l is shown in big, 2. 

Reagents — 

1. TlirumlHipIrtstni. 'ibis is ptcpand ftmii 
dried rabbit's brain, as in trunk's tmthod.* 

2. labium lldoiide Subitum Ml tun of 
anhydrous calcium cbloiide dissolved in 4111* cc, 
of distilled vvati r. 

The solution is stable, but tinm utraliou dm* 
to evaporation must is- avoided. 

3. Oxalate Solution - I’oi.tssiuui o\,dute 
0.75 (im. and ammonium oxalate 1 25 tint, 
dissolved in 100 ee. of distilled water. 

Of this solution, 20 enmi, are placed in die 
hollow of a hauftiuK-drop slide and allowed to 
dry at room tcmjieratHre. 

Test — 

1. Capillary blood is obtained by deep punc- 
ture of the heel (itewliorn and premature), 

* Thromboplastin powdered and ainpmded is 
now commercially available (Difco laboratories). 
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ventral surface of the big toe, or the ear-lobe 
or finger-tip. The blood should flow freely 
without squeezing 

2. Approximately 0 2 cc of blood is collected 
in a pipette, transferred to the prepared slide, 
and at once thoroughly mixed with the dry 
oxalate by rotation of the slide or with a fine 
glass rod The slide is then placed in a moist 
chamber (Petri dish containing moist filter 
paper) until the test is performed 

3 With a combination microhemopipette, de- 
vised by Kato, exactly 10 cmm each of throm- 
boplastin suspension and 1/40 M calcium chlo- 
ride solution are measured and mixed together 
in the well of a clean hanging-drop slide 

If only 1 pipette is available, it should be 
thoroughly flushed with normal saline solution 
between each use 

For mixing, a white porcelain spot plate is 
convenient and allows the performance of sev- 
eral tests in succession 

4 To the thromboplastin-calcium chloride 
mixture, 10 cmm of well-homogenized oxa- 
lated whole capillary blood are now added, at 
the same instant starting a stopwatch 

All reagents must he at room temperature 
when used 

5 With a fine glass rod, the mixture is 
agitated for 5 to 6 seconds to ensure thorough 
mixing 

The end-point is the formation of a gelati- 
nous clot, evidenced by the formation of fibrin 
and the fixation of the mass and must be noted 
by the stopwatch 

With this method the average normal pro- 
thrombin time is 20 seconds, with a deviation 
of db 2. 

As prothrombin undergoes relatively rapid 
deterioration, the determination should be made 
as soon as possible after withdrawal of the 
blood. The amount of blood in Kato’s method 
will allow several dilution tests (25, 50 and 75 
per cent) so that a dilution curve can be made. 

As the clotting time of oxalated blood 
after the addition of thromboplastin and 
calcium chloride solution is inversely 
proportional to the concentration of pro- 
thrombin, a curve of normal correlation 
may be obtained by plotting the coagula- 
tion time against the percentage of dilu- 
tion. 

Such a curve may then be used as a 
guide to the determination of prothrom- 


bin concentration in pathological blood. 

Bray and Kelley, 11 in prothrombin 
studies on the newborn, used blood ob- 
tained from heel puncture and from the 
fontanel (superior longitudinal sinus). 

Blood was collected in test-tubes, 10 
x 75 mm, without lips, containing 0 05 
cc of M/10 sodium oxalate and marked 
at 0 5 cc. capacity, shaking to prevent 
clotting. 



Fig 3 — Prothrombin dilution curves con- 
structed from data obtained by plotting 
coagulation time of each dilution against 
percentage concentration of prothrombin in 
original blood and plasma (Kato* Am. J. 
Clin Path ) 

Ziffren, Owen, Hoffman and Smith 12 
describe a simple method used by them 
as a bedside test for the control of vita- 
min K therapy , for which thromboplastin 
is the only reagent required. Their pro- 
cedure follows: 

1. Into an ordinary 10 x 75 serological test- 
tube marked at 1 cc. capacity, place 0.1 cc. of 
thromboplastin solution prepared from rabbit 
brain. 

2. Blood secured by venipuncture is added 
to the 1 cc. mark, the tube inverted over the 
finger once or twice and then tilted every 1 or 
2 seconds until clotting occurs 

3. The same procedure is carried out on nor- 
mal blood and a calculation made according to 
the formula : 

Clotting time of normal blood ^ _ 

Clotting time of patient’s blood 
clotting power in per cent of normal. 

Certain precautions are advised. The throm- 
boplastin should be of such potency that a 
clot is obtained with normal blood in 25 to 50 
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seconds. If longer than SO seconds, the tin oin- 
boplastm should be discarded , if more rajml 
than this, an appreciable cuor is introduced In 
the time required to mix the blood and throm- 
boplastin. If the clotting time is less than 25 
seconds, the thromboplastin may be adjusted 
to give control readings within the desnul 
range by dilution with noinial saline 

While the blood should he transferred from 
the syringe to the test-tuhe promptly, a del.iv 
of 30 to 90 seconds does not appreciably mtu- 
fere with the result 

As, for reasons unknown, traces of thrombin 
accelerate the reaction, samples should al\\a>s 
be drawn with newly sterilized equipment, 
without delay and as far as possible free fiom 
bubbles. When great difficulty is encountered 
in entering the vein, the sample is not apt to 
be satisfactory because of the piescncc of 
traces of thrombin 

The test should be made at ordinary room 
temperature, warming the syringe and test- 
tube in the hand if the room temperature is low 

Ziffren and his associates believe that, 
unless the potency of the thromboplastin 
is constant, the expression of the pro- 
thrombin time in seconds is unreliable 
and for that reason prefer reporting in 
reference to a normal sample. 

As they have previously pointed oul, i:i 
their bedside method, like that of Quick, 
is a one-stage method, measuring tint 
only the amount of prothrombin hut also 
the ease with which it can be converted 
into thrombin. As both the amount of 
prothrombin and the “convertibility" 
may vary while the summation of the 
two represents the measure of the tend- 
ency to bleed, they believe this summa- 
tion more important than the isolated 
determination of prothrombin alone as 
in the two-stage methods. (Warner, 
Brinkhous and Smith and Smith, Warner 
and Brinkhous.) 

Among the numerous studies of the 
procedure described by Quick, that of 
Kaump and Greenwood 14 is of interest. 

According to Quick’s concept of the 
mechanism of clotting (prothrombin + 
thromboplastin -f- calcium = thrombin ; 


tliminbm - fibnn**gcn lihnn 
if an cm f" »*? l!.r i <iub* ipl.i-; m and 
calcium air added to pla-ma, the unh 
\.ti lable t.'uti.r t» tile pKitkinmbm. Ar- 
CordlUg !<< till- MUiCept, he <nli-idei- tip 
prothrombin time to be the dmatniii oi 
the interval Imm the addt'p.n of the<a! 
citiill chloride 1 ** the foiin.it ton . a a riot 
\.s Kaump and GiectiWKod point out. 


to- 
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however, this reaction is not otd\ tin 
index of the time required tot ptothrotu 
bin, thromboplastin, ami calcnun union to 
form thrombin, but also includes the 
time required for the comet stun of 
thrombin and fibrinogen to tibtut, mi that 
Quick’s method represents the -uninia 
lion of the time involved m the entire 
clotting process, 

b'rom their investigations, Kaump anil 
Greenwood conclude as follow - : 

{ 1 ) 'rite optimum cottceutr.ition of cal 
cium chloride is 25 per cent, of throiubo 
plastiu 25 jier cent, and of plasma 50 per 
cent, and recommend that they be used 
in these proportions, lu actual practice, 
with a total volume of 1 ei\, they thus 
use 0.25 cc. of calcium chloride, 0,25 cc, 
of thromljoplastin, and 0.5 cc. of plasma. 

( 2 ) While variations in temperature 
admittedly affect clotting time, they do 
not believe the meticulous temperature 
control described by Magath” to be 
essential. 
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In their experience, a room tempera- 
ture of from 70° to 80° F. (21.1° to 
26 7° C. ) suffices for clinical purposes. 

(3) They were unable to corroborate 
Quick’s “normal” reaction time of 12 to 
15 seconds and consider 19 to 24 sec- 
onds as normal. 

(4) They emphasize the necessity for 
normal controls run at the same time as 
the test proper and of expressing the 
prothrombin content in terms of per- 
centage of normal. 

For this purpose they use the chart 
shown in the Fig. 4 based upon the 
difference between normals and test 
plasmas, expressed as the percentage of 
normal. 

Their chart is similar to that of 
Quick’s, but whereas his chart is based 
upon determination of the clotting time 
in seconds, their chart is constructed by 
using calcium chloride and thromboplas- 
tin m constant amounts and adding nor- 
mal saline to replace gradually decreas- 
ing amounts of plasma. 

While it is apparent from the fore- 
going discussion that the ideal method 
for the laboratory study of hemorrhagic 
diseases has, perhaps, yet to be found, it 
is also apparent that the newer pro- 
thrombin studies coupled with the elab- 
oration of the antihemorrhagic factor 
vitamin K constitute a great and even 
phenomenal advance toward their ulti- 
mate understanding. 

Obviously, the first step toward the 
intelligent interpretation and clinical ap- 
plication of prothrombin studies is an 
understanding of what constitutes the 
normal and the normal range of varia- 
tions of prothrombin determinations. 
Many investigators have been occupied 
with this phase of the subject. 

In view of the importance of pro- 
thrombin determinations in the hemor- 
rhagic diseases encountered in the new- 
born and infants, many studies have 


been reported upon the normal pro- 
thrombin time in this group. 

Bray and Kelley, 11 from a study of 23 
newborn , report upon the range and 
average of prothrombin time during the 
first week, in which daily determinations 
were made. They conclude that the pro- 
thrombin time varies widely in the new- 
born, normally tending to fall within the 
normal adult range on the day of birth, 
rising between the second and fifth days 
to a peak definitely higher than the 
adult normal range, and then becoming 
stabilized within the normal adult range 
after the fifth day. 

These authors found no significant 
relation between the prothrombin time 
and the platelet count in the newborn. 

The prothrombin time of cord blood 
is generally low and somewhat below 
that of blood taken within 24 hours after 
birth, but still remains within the normal 
adult average. 

Contrary to these observations, Kugel- 
mass reports the newborn prothrombin 
level as about one-fourth that of adult 
blood, the adult level not being reached 
until the blood volume has reached about 
1 liter. 

He comments, however, that this is an 
apparent rather than an actual deficiency 
as, under normal conditions, a dram of 
newborn blood contains sufficient pro- 
thrombin to clot the entire volume of 
circulating blood. He emphasizes, there- 
fore, that since there is normally sufficient 
reserve in prothrombin to fulfill clotting 
function in the newborn, there is no 
necessity for routine administration of 
vitamin K for the purpose of bringing 
the prothrombin level in the newborn to 
that of the adult. He further states that 
as the reserve prothrombin level of older 
infants and children is apparently un- 
affected by an increased intake of vita- 
min K, an adequate diet appears to 
provide sufficient vitamin K to produce 
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considerably more than the amount nec- 
essary to arrest hemorrhage in normal 
infants and children. 

Norris and Rush, 1 ’’ from a compara- 
tive study of 50 mothers and 51 babies, 
using Quick’s method of prothrombin 
determination, report levels abo\ e nor- 
mal in the mothers and somewhat below 
normal in the infants. 

These observers recommend that con- 
trol determinations be made upon pooled 
specimens and also consider a 25 per 
cent plasma dilution conducive to more 
accurate comparisons. 

Rush 10 reports upon a further study, 
comparing 18 samples taken at deli\ery 
with 6 normals in which prothrombin 
and fibrinogen determinations of cord 
blood at delivery were compared to those 
of the maternal blood. 

In the cord bloods, the fibrinogen 
levels of the plasma fell within the nor- 
mal range, while the prothrombin levels 
were below normal. The prolonged pro- 
thrombin lime of cord blood was thus 
not due to fibrinogen deficiency. 

In maternal blood, both prothrombin 
and fibrinogen were above normal. 

Kato 17 studied the prothrombin chit- 
ting time of 173 newborn infants (ma- 
ture and immature ) using his micro- 
method. 

From an aggregate of 1595 determina- 
tions made during the first 4 weeks of 
postnatal life, he reports that in 100 
mature infants the average prothrombin 
time on the day of birth was 43.2 sec- 
onds. As the infants grew older, the 
time gradually shortened, reaching 25 
seconds (average) on the tenth day. 

In 73 immature infants, the average 
was 46.5 seconds and showed much 
greater variation on the subsequent days 
than occurred in mature infants. In this 
group, in some instances, the prothrom- 
bin time increased after birth, a pro- 
longed prothrombin time in 1 instance 


being as so* iated wish a sti.uigulated 
hernia 

Xo con elation vva> .ippaient, at least 
on the day of I hi th, between the pio- 
thrombin time and the degree ot matu- 
rity or mimalmitv m the intaiit 

Kato comments that the nin-t impor- 
tant cluneal intci dice .titsing fimn this 
study is that the aveiage newborn inUmt 
possesses a smaller ft act ion of piothiom- 
bin complement than the adult, which 
would explain satisfa* l»»nlv the occtu - 
rence of conditions gmuped as heinni - 
thagic disease of the newborn t nielena 
neonatojum, omphaloi rhagia, hetnatmia. 
hematemesis » and, pet haps, m some 
measure, intraciania! Iienion liage from 
birth trauma. 

lie also notes, as a possibly significant 
factor in determining the results in bis 
series, the dietary habits of the mothers, 
the majority of whom eume from the 
low er social strata. 

1 lattse ami Tocantins 1 s report upon 
the variation of plasma prothrombin time 
in normal men anti wtnnen. The signiti 
cant findings of this study were, briefly, 
that there were no consistent variations 
in women which could be correlated with 
any phase of the menstrual cycle; that 
certain normal men may have consist 
ently high plasma prothrombin conceit 
(rations as compared with other normal 
men simultaneously observed, as a eon 
sequence of which the desirability of 
employing 2 or more normals as controls 
when determining the prothrombin per- 
centage of normal plasmas becomes ap- 
parent. 

These authors believe that at least 2 
and preferably 3 controls should he used 
to establish the time equivalent to 100 
per cent prothrombin with a given 
thromboplastin solution. 

While it appears from the reports 
which have been briefly summarized, and 
which in effect represent but a tithe of 
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the studies made, that there is still much 
work to be done before methods and 
normal changes can be said to be satis- 
factorily and permanently standardized, 
nevertheless the importance of prothrom- 
bin studies in the study of hemorrhagic 
diseases and as an aid in their clinical 
diagnosis and prognosis is clearly estab- 
lished. 

It now has been shown that prothrom- 
bin is formed in the liver from vitamin 
K, which has further been identified as 
a naphthoquinone Still further, it has 
been shown that the precursor of pro- 
thrombin (vitamin K) is formed in the 
intestinal tract, as a result of bacterial 
activity, and must be absorbed from the 
intestinal tract before it can be trans- 
formed by the liver into prothrombin, for 
such absorption both a normal fat metab- 
olism and the presence of bile salts being 
essential 

These facts are of essential interest 
and importance in the understanding of 
the mechanism of hemorrhagic diseases 
and tendencies. 

Quick 19 suggests the absence of bac- 
terial activity in the intestinal tract of 
the newborn — and hence the absence of 
factors essential to the formation of vita- 
min K — as a probable cause of those 
hemorrhagic diseases of the newborn 
known to be associated with prothrom- 
bin deficiency. 

Similarly, diseases reflected in dis- 
turbances of fat metabolism or bile pro- 
duction quite logically may be expected 
to be complicated by hemorrhagic tend- 
encies. In such conditions, prothrombin 
studies are of definite interest and value 
though, as Haden and Schneider 20 point 
out, the careful study of hemorrhagic dis- 
ease calls for various laboratory studies 
in addition to prothrombin determina- 
tions. They list these as: (1) Routine 
complete blood count (hemoglobin, red 
blood count, white blood count, color 


index, and study of stained smear) ; (2) 
coagulation time; (3) bleeding time; 
(4) platelet count; (5) clot retraction; 
(6) prothrombin time. 

Under certain conditions, plasma clot- 
ting time, fibrinogen content, and a 
capillary resistance ( Rumple- Leede) test 
are also advisable. 

Prothrombin determinations have nat- 
urally come into wide use in connection 
with the study of diseases associated with 
jaundice , especially when surgical inter- 
vention is under consideration, not solely 
or indeed primarily as a measure of liver 
function — for which there is as yet no 
truly satisfactory laboratory procedure, 
or even combination of laboratory pro- 
cedures — but essentially as an aid in 
guarding against the hemorrhagic tend- 
ency associated with jaundice. 

DeLor and Reinhart, 21 from a study 
of various liver function tests, among 
them prothrombin determinations, in 
381 cases, conclude that prothrombin is 
universally diminished when liver func- 
tion is reduced SO per cent or more, as 
shown by the hippuric acid test. 

The mechanism responsible for the 
hemorrhagic tendency in jaundice has 
long been a clinical enigma and an anath- 
ema to the surgeon because, while, as 
Quick 22 points out, the incidence of 
serious hemorrhage is relatively low, the 
gravity of the problem lies in its unpre- 
dictability with any degree of certainty 
by clinical means or any of the labora- 
tory methods heretofore in common use. 

The importance, therefore, of pro- 
thrombin determinations in this prob- 
lem is readily apparent. 

In various types of jaundice, it has 
been found that prothrombin may drop 
to a very low level, the bleeding tendency 
being associated with the prothrombin 
deficiency. Fortunately, however, it has 
also been found that nearly 86 per cent 
of prothrombin may be lost before seri- 
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ous hemorrhage occurs, so that there is 
a wide margin of safety. 

While as yet vitamin K deficiency has 
not been clearly demonstrated as a cause 
of hemorrhage m man, its etiologic rela- 
tion to hemorrhage appears logical and 
highly probable. 

The permanent cure of hemorrhagic 
tendencies appears to depend upon the 
restoration of normal hepatic function, 
but as a temporary measure, blood 
transfusion is indicated in all types of 
prothrombin deficiency associated with 
bleeding as a prompt though transiently 
effective measure. 

Cullen, Zififren, Gibson and Smith , 23 
extending observations previously made 
in animals, report that chloroform anes- 
thesia produces a fall in the plasma pro- 
thrombin in man but that no such effect 
followed ether or cyclopropane anes- 
thesia in uncomplicated cases. They 
conclude, therefore, that the postopera- 
tive fall in plasma prothrombin observed 
in patients with obstructive jaundice or 
biliary fistulas is evidently due essen- 
tially to factors other than the anesthetic 
agent itself. 

While inclined to attribute some possi- 
ble relation of anesthesia to the failure of 
vitamin K therapy to combat effectively 
the postoperative prothrombin level. 
Quick 5 also recognizes the possibility 
that trauma and perhaps other, not clearly 
defined, factors cause a temporary dam- 
age of the liver, resulting in all impaired 
synthesis of prothrombin. 

Walters 24 agrees with other observers 
that the hemorrhagic disturbances in 
jaundice are associated with and related 
to the absence of the “coagulation vita- 
min,” the hypothetical fat -soluble vitamin 
K, and also to the exclusion of bile acids 
from the intestinal tract. 

Stewart , 25 reporting a fall in the 
plasma prothrombin and a coincident 
rise in plasma fibrinogen in a patient 


developing hilateial while ie- 

ceiving vilumm K theiapv im seven- 
hemorihage. speculate-* upi*n the efiet i 
of intectmn. 

A recent report b\ K heads and h'iie- 
gclrnan 2 '’ concern'* the u>e of a -.vnthetic 
vitamin K substitute. 2-methyl-l-4 - 
napthiquinone, in the tieatment of pro- 
thrombin deficiency There weie no toxic 
effects observed in 1H patient** In 
cases hemnnhagic tend cm ic* weie ton 
trolled and good results were also ob- 
tained m 2 cases of tdwtnii tive hiumliee. 

Similar favorable ieport» of the use 
of this substance have been made bv 
Frank. Huruit/ and Sehgman- 7 and 
also by Andrus and l,ojd. BS 

Tn relation to the lientorrhagie diseases 
of infancy and childhood, Kugehnas*. he 
lieves thtit prothrombin delicienev is not 
a determining laetor except in the rda 
lively rare. latent. «*r manifest hemor 
rhagic diseases of the nevvliorn. it tents 
gravis neonatorum, pseudtdietnophilm 
he pa tint and oeeasiunally in hereditary 
pscudohemophUin . the alleviation of which 
by vitamin K therapy is effective foi 
the former 2 and possibly toi the latter 
2 types of blood disorders. 

The studies in this field now vigor- 
ously pursued by main investigators *«• 
cupied with varied aspeets of the general 
problem bid fair to warrant the assump- 
tion that much of the mystery and the 
clinical difiicultv long associated with 
hemorrhagic tendencies may ultimately, 
and perhaps even in the near future, be 
dispelled. 


RENAL FUNCTION, 
RENAL DISEASE 
AND HYPERTENSION 

Newer Aspects 

From the stamljHiiut of the practi- 
tioner, the most important single factor 
concerned with renal disease concerns 
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its diagnosis. Similarly, the most im- 
portant clinical aspect of renal function 
is the fact that, before any functional 
limitation or deficiency can be definitely 
detected, approximately 75 per cent of 
the renal substance must be so defi- 
nitely damaged as to be incapable of 
function, if not, indeed, altogether de- 
stroyed. 

It is for this reason that the all-suffi- 
cient, ideal test of renal function has yet 
to be found and reliance must be had 
upon many, none of which m all respects 
is entirely satisfactory. 

The most frequently employed proce- 
dure designed to secure information con- 
cerning renal activity is the urinalysis, 
and the most common abnormality thus 
encountered in varying degree is albumi- 
nuria. But while massive albuminuria 
is definitely generally pathologic in sig- 
nificance, this is not nearly so often nor 
nearly so certainly true in the case of 
mild albuminuria. 

It is now rather generally recognized 
that mild albuminuria is not necessarily 
the concomitant of renal disease nor the 
inevitable precursor of its advent. It 
may, indeed, be not infrequently seen in 
the normal young adult as an aftermath 
of vigorous or sustained physical exer- 
tion when it is regarded as, in general, 
of physiologic origin and unrelated to 
the presence of renal disease and true 
renal dysfunction. 

When albuminuria, irregular in occur- 
rence and mild in degree, occurs, how- 
ever, in connection with hypertension, 
there is good reason to believe that 
neither the hypertension nor the albu- 
minuria can be regarded as of no mo- 
ment or dismissed with equanimity. 
On the contrary, recent studies suggest 
that the hypertension cannot safely be 
regarded as essentially benign, while the 
albuminuria may well be significant of 
early renal impairment. 


Among the more recent studies is that 
of Brucer and Robinson 29 here briefly 
summarized. 

In a study of 2009 men and 500 
women, in whom only a single urinaly- 
sis was done, it was found that as the 
level of pressure increased, the incidence 
of albuminuria also increased. 

Because of the fact that there was but 
a single urinalysis, and also because in 
their series only 23.4 per cent had a 
blood-pressure over 180 mm., and only 
6.3 per cent had a pressure above 200 
mm., this incidence of albuminuria rep- 
resents the minimal rather than the aver- 
age incidence to be expected. 

While a relation between hypertension 
and albuminuria has long been clinically 
accepted, proof of this practical assump- 
tion has only recently become available, 
largely through the work of Goldblatt 
and his associates in the demonstration 
of the effects of experimentally induced 
renal ischemia. 

The present focus of interest now 
rests largely m the query which conies 
first. Does the change in the renal pa- 
renchyma per se produce the hyperten- 
sion, or does the hypertension per se 
influence the change in the renal pa- 
renchyma ? 

As a contribution to the study of this 
phase of the problem, Brucer and Robin- 
son studied the incidence of albuminuria 
in those over 40 and those below this 
age. 

Among the men there was a far 
greater incidence of albuminuria in those 
over 40, suggesting that hypertension 
comes first. The validity of this assump- 
tion is somewhat shaken, however, by 
the fact that, in this series, the ratio be- 
tween young and old hypertensives was 
completely reversed in the women. The 
reason for this discrepancy thus far is 
not apparent. 
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In the series reported upon by these 
authors several facts of interest and 
practical importance developed. Not onh 
did it appear that a raised blood-pressure 
is accompanied by albuminuria m a great 
many cases, but also, the more severe 
the albuminuria, the greater the proba- 
bility of hypertension. Furthermore, 
there was a very striking association 
between the blood-pressure level and the 
incidence of albuminuria which increased 
pari passu with the rise in blood-pressure. 

Sex, also, showed definite variations, 
the incidence of albuminuria being 4 
times greater in hypertensive men than 
women. A definite relation between dias- 
tolic hypertension in twice as many 
hypertensive men as in the low pressure 
group, while it was seen also in 1 1 per 
cent of women with diastolic hyper- 
tension. Studies of body build showed 
a common association between obesity, 
hypertension and albuminuria. 

Brucer and Robinson comment that 
the older tendency to regard hyperten- 
sion as a syndrome rather than a patho- 
logic entity is changing and remark, with 
good reason, that their justification for 
the assumption that a departure from 
normal of any physiologic measurement, 
especially that of blood-pressure where 
a departure from normal is rather con- 
stantly associated with an increase in 
morbidity and mortality, may well be 
assumed to signify an organic change. 

In a somewhat different discussion of 
renal dysfunction, Leiter 3<> also empha- 
sizes the importance of careful evalua- 
tion of the significance of albuminuria in 
the young adult. Discussing also the 
diagnostic difficulties encountered in the 
differential evaluation of hypertension, 
and particularly of "essential hyperten- 
sion” Leiter wisely comments that this 
latter is more properly made after, and 
not before, the complete examination of 
the patient. 


Much nl the diaguu-iK diltnultv en- 
countered m the ■'tu<l\ "l ♦•iM'. tailing 
within tiie group-' di-cu-M-d an-v- hum 
the lack of fully sati-t.ictoi v n -t- »>i tenal 
function Baikei" 1 h-ts the tollowmg as 
of clinical \alue and utility I he dilution 
and i oncentnition te.\t.\. the fomiei being 
the safer and most u-etul uudei all con- 
ditions usualh encounteied, the /’ SI’ 
test and the u/cu tleamnte /.•'/ oi \ ,m 
Sh ke. 

in addition to being techmcalU -ample 
and pi act teal h without contiamd nation, 
the I*S P te-t i> detmitelv um-iuI. As 
Barker comments, however. its useful 
ness and cluneal value aie in duett pio- 
portion to the clinical appreciation of its 
limitations. 

Thus, m the presence of mugestive 
heart-failure, where passive congestion of 
the kitinevs and liver iuteifere with the 
normal distribution and movement of 
the five, a low excretion is to be expected 
and cannot per se be taken as evidence 
of renal damage and dw'uuctiou. 

< >n the other hand, an excretion of ‘>0 
per cent or over cannot mvessuiily he 
regarded as "normal. " Such a finding 
may well suggest the possibility of he- 
patic cirrhosis, as in this condition the 
prerenal deviation of the dve is prevented 
so that nearly all is passed through the 
kidney. Hyperthyroidism and certain 
cases of hypertension with vigoious cir- 
culation may also show high dve excre- 
tion, returning to normal levels with 
alleviation of these conditions. 

The urea clearance test, requiring a 
well (.‘({nipped and completely stuffed 
laboratory, is less suited to the needs of 
the clinician at large hut nitty well he 
resorted to in cases showing definite 
abnormalities in the tests already men- 
tioned. 

Among the newer tests of renal func- 
tion is that recently introduced by Kxtnn 
and Rose 33 as ‘'a 1-hour renal condition 
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test.” This procedure is not a functional 
test in the sense that it measures dye 
elimination or a clearance, but rather a 
test of diagnostic and prognostic sig- 
nificance involving both function and 
organic status of glomeruli and tubules ; 
hence a test of renal condition. 

The directions for the Exton-Rose 
procedure are from their paper: 

Renal Condition Test 

Preliminary Instructions for Patients — "For 
at least 15 hours preceding the test do not take 
any medicine or alcohol at all and as little 
water, tea, coffee or other drinks as you can. 
When necessary for comfort, try to relieve 
thirst by taking only a mouthful of water at 
a time. 

" For at least 3 hours preceding the test do 
not drink anything at all even if you are thirsty ” 

Directions for Collecting Urme — “Time the 
start of the basal hour immediately after the 
patient empties the bladder and time the end 
when the patient begins to empty the bladder. 
Discard the first and measure and preserve the 
second sample for analysis. Throughout the 
hour bed and suspected orthostatic cases should 
remain recumbent and ambulants rest quietly 
in a chair. 

“It is sometimes desirable to extend tests 
over a second or active hour In doing this, 
time the start of a second hour immediately 
after the basal sample is voided, and the patient 
drinks 300 to 400 cc. of water, and time the end 
when the patient begins to empty the bladder. 
Measure and preserve the sample for analysis 
Throughout the active hour patients should 
maintain activity like walking or similar stand- 
ing exertion After the test, take the blood- 
pressure and then a blood sample 

“The second hour may be varied to test the 
effects of dilution, drugs, posture, etc., but a 
basal hour sample suffices for almost all of the 
cases. 

“When it is necessary to shorten or exceed 
an hour for any reason, calculate excretions 
to actual output per minute and multiply by 
60, so that all reports are uniform in terms of 
hourly rates of excretion.” 

The laboratory requirements of the 
Exton-Rose procedure may be restricted 
to determination of the reaction and spe- 
cific gravity and quantitative determina- 


tion of protein and formed elements as a 
minimum, but, in accordance with the 
nature of the clinical problem, may be 
expanded to include albumin and globu- 
lin m blood and urine, hemoglobin and 
blood cholesterol, fibrinogen or other 
constituents, such as nonprotein nitro- 
gen. 

In this procedure the significance of 
the specific gravity is the same as in any 
other concentration test. 

Since protein raises specific gravity, 
a correction must be made in the pres- 
ence of high protein concentrations : for 
every 350 mg. per 100 cc. subtract 1 
point in the last place. 

Anything less than 30 cc. in volume is 
regarded as tending to oliguria and any- 
thing over 55 cc. per hour as tending 
toward polyuria. 

For formed elements, the following 
high normal limits are adopted : 

Casts per hour 1,000 


Red cells per hour 100,000 

White cells per hour 200,000 


For the significance and correlation of 
the various blood determinations with 
the urinary findings, the original paper 
should be consulted. 


SPUTUM STUDIES IN 
PROGNOSIS OF PNEUMONIA 

The importance of pneumococcus typ- 
ing from the sputum in the specific ther- 
apy of pneumonia is well recognized but 
that this procedure may also furnish in- 
formation of prognostic significance has 
only recently been suggested. 

In a preliminary report of studies 
made in 78 cases, Frisch 33 called atten- 
tion to a correlation between multiple 
lobe involvement, leukopenia, incidence 
of blood stream invasion and the number 
of extracellular pneumococci in rusty or 
bloody sputum, and suggested that this 
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TABLE I 
(After Frisch ) 

112 Cases Showing no More Than 10 Pneumococci per On. Immirmhn 1 ihp.u \v\ Tnn 
During Production of Rusty ok Biooky Mm ii m 


Tj pc 

Cases 

Bacteriomia 

i 

| Leukopenia* 

M tilt lpl»* 

1 l»i)» 

i* \pn» *1 

I 

30 

5 

I 2 

S 

1 

II 

20 

1 

1 n 

u\ 

1 

IV & V 

4 

0 

! f » 

u 

0 

VII ... 

10 | 

4 

1 


0 

VIII 

16 

1 

2 

} 

t) 

Others . . 

23 

5 

‘ 4 

7 

1 

Total 

112 

16 

0 

31 

3 

Per cent . . 


14 

I s 

i 

20 

* 


*Less than 10,000 during acute stages 


TABLE II 
(After Frisch ) 


48 Cases Showing 11 to 35 Pneumococci pet On. Immikmon Finn ts < im ok Mori 
Specimens of Rusty ok Biooky Sim ii m 


T> pe 

Cases 

5 

Baetenenna j 

Leukopenia 

M tilt iplr 

LmIn 

1* \pil t 0 

I ... 

7 

4 

> 

j 

O 

II 

18 

8 

3 

5 

* 

IV &V. 

8 

4 

0 

3 

O 

VII . . 

7 

3 

O 

1 

1 

VIII 

3 

2 

0 1 

2 

l 

Others. 

5 

3 

{> 

K 

0 

Total 

48 

24 

5 

If* 

3 

Per cent .... 


50 : 

! 

10 

33 

10 


TABLE III 
(After Frisch) 


44 Cases Showing More Than 35 Pneumococci per Oh. Immersion Fjm h in t m o» Moke 

Specimens of Rusty or Bloody Sputum 


Type 

; 

Cases 

Bacterlemia 

Leukojieitiu 

Multiple 

Lolie* 

hxpuotl 

I 

ii 

7 

6 

5 

m 

1 

II 

16 

12 

(> 

13 

U 

IV & V 

1 

1 

0 

I 

\ 

VII 

7 

5 

2 

j 

1 

VIII 

4 

3 

1 

2 

1 

Others 

5 

3 

2 

5 

3 

Total 

44 

31 

17 

28 

28 

Per cent 


70 

39 

64 

64 
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last factor might serve to differentiate 
mild and severe cases. A further study 
of 228 cases 34 indicates that the proce- 
dure is of value as a prognostic indica- 
tion and for this reason is here briefly 
summarized. 

The rationale of the procedure pro- 
posed by Frisch is based upon studies 
from the results of which it appears, 
first, that there is a significant correla- 
tion between the number of pneumococci 
per field m the sputum and the incidence 
of bacteriemia, leukopenia, multiple lobe 
involvement and the mortality rate ; and, 
second, that the number of pneumococci 
in rusty sputum is a reflection of the 
number of pneumococci in some pneu- 
monic areas of the lung. 

The basis for this concept appears 
from the data in the 3 tables on the 
preceding page. 

From the data shown in the tables 
it is readily apparent that as the num- 
ber of pneumococci per oil immersion 
field increased there was a parallel in- 
crease in the frequency of bacteriemia, 
multiple lobe involvement and leukopenia 
— all factors of unfavorable prognostic 
import This is also quite evident in 
the difference between the mortality rate 
of 3 per cent in the cases showing less 
than 10 pneumococci per oil immersion 
field as compared to a mortality rate of 
64 per cent in the group showing more 
than 35 pneumococci per field. 

It would appear that merely by the ad- 
ditional notation, in the course of the 
routine Neufeld typing procedure, of the 
number of pneumococci per oil immer- 
sion field, not only may the mild case 
be distinguished from more severe re- 
quiring aggressive therapy, but rather 
reliable prognostications of the outcome 
are possible. 

Thus, in 181 proven cases, Frisch was 
able to give an accurate prognosis from 
the first sputum specimen in 85 per cent, 


the remaining 15 per cent requiring 2 or 
more slides. 

From the studies reported the follow- 
ing prognostic formulas are suggested: 

Less than 35 pneumococci per oil 

immersion field Recovery 

More than 35 but less than 100. . .Serious 

100 or over Fatal 

In the second group classified as seri- 
ous, the final prognostication as to the 
outcome was based upon sputum studies 
following the institution of specific 
serum therapy If, under treatment, the 
pneumococcus count decreased, a favor- 
able prognosis was given. If, on the 
contrary, the pneumococcus count pro- 
gressively increased over 65, a fatal 
prognosis was indicated. 

To these general rules there were 2 
exceptions • Type II cases which were 
classified as serious when the pneumo- 
coccus count was more than 20 per 
field, and the ultimate prognosis held in 
abeyance until the effect of serum ther- 
apy could be determined by further 
sputum studies; and Type III pneumo- 
nias which will be discussed in some 
detail below. 

The atypical behavior of Type III 
pneumonia has been recorded by numer- 
ous observers. In addition to its predi- 
lection for the aged, it is characterized 
by its relatively prolonged clinical course, 
relatively low bacteremic incidence, and 
the unusually high mortality associated 
with bacteremia when this occurs. 

Bacteriologically, the Type III pneu- 
mococcus is distinguished by its ex- 
tremely thick capsule and hence by its 
production of large amounts of specific 
soluble carbohydrate. Clinically, Type 
III pneumonia is characterized by the 
comparatively unsatisfactory response to 
serum therapy. From the standpoint of 
the sputum studies here discussed, in 
fatal cases of Type III pneumonia the 
pneumococcus count was not high but, 
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on the contrary, consistently low and 
hence could not be used as a reliable 
basis for prognostic dicta. 

In the course, however, of studies par- 
ticularly directed toward Type III pneu- 
monias 33 it was found that prognostic 



Fig 5 — "Ximreticulated” T\pe Ilf sputa 

( Frisch : \in. 
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lated” and “noim-ticulutol 

In the ”nonieticul.ued" gioup the 
background is lathet timlonnh pink and 
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Fig. 6 — Note interconnecting strands of capsular in.itcri.il passing 
from one organism to another. (Frisch: Am. J, t'liit. P.ith.) 


indications could be based upon appear- 
ances in sputum smears which were re- 
lated to the amount of specific soluble 
carbohydrate present. 

When sputum smears from Type III 
pneumonia are stained with Wright’s 
stain it is possible to separate such spe- 


coarse, branching reticulum taking a 
bluish-red stain like that of the capsules 
of the interspersed pneumococci. 

It has king l»een recognized that direct 
sputum typing by the Xewfekl method 
is often complicated by the gelatinous 
character of the sputum arising from the 
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TABLE IV 
(After Frisch) 


Group i 

Cases 

Average 

Age 

Bac- 

teremia 

% 

Leuko- 

penia* 

% 

Multiple 

Lobes 

Mortality 

% 

Nonreticulated 

33 

44 




9 

Reticulated 

24 

51 




83 

Total 

! 57 

48 

30 

35 

52 

40 


*Less than 10,000 during acute stages 


large amount of specific soluble carbo- 
hydrate present. For this reason such 
specimens are frequently diluted with 
normal saline prior to direct typing. 

Frisch, however, describes a method 
whereby not only is direct typing pos- 
sible without dilution, but also the dem- 
onstration of reticulation. 

The method is simple : Rusty sputum 
is smeared on a slide, air dried, and 
then over a small area of the slide layer 
with specific typing serum and a drop 
of methylene blue. 

When so treated, not only will typing 
be satisfactory but the quellung reaction 
may be of an unusual and hitherto unde- 
scribed character in that the capsule of 
one organism may be connected to that 
of another by long strands of capsular 
substance (Fig. 6). 

In addition, in such smears masses of 
free capsular substance may be seen as 
greenish-gray material without the pres- 
ence of pneumococci (Fig 7). 

That this "reticulation” is due to the 
presence of specific soluble carbohydrate 
is shown by the fact that it can be pro- 
duced as desired in sputum from any 
type of pneumonia by the addition to 
such sputum of SSSIII but not by the 
addition of specific soluble substance 
from other types. 

From these studies the concept 
emerged that a differentiation between 
mild and potentially severe cases of Type 
III pneumonia could be predicated upon 


the presence or absence of reticulation 
in sputum smears prepared as above de- 
scribed. 

That such a concept has some validity 
is shown m Table IV in which the inci- 
dence of bacteremia, leukopenia and 
multiple lobe involvement are correlated 
with the incidence of reticulation and 



Fig 7 — Wright stained smear from lung 
of an autopsied case of Type III pneu- 
monia Note reticulation passing from cap- 
sule of one pneumococcus to that of another. 
(Frisch . Am. J. Clin Path.) 

nonreticulation in 57 cases of Type III 
pneumonia. 

In the series studied by Frisch there 
were 2 cases of pneumonia due to B. 
Friedldnder, This organism also is noted 
for its heavy capsule and also showed a 
typical reticulation in Wright-stained 
sputum smears. 

From these studies it is shown that, 
in contradistinction to other types, in 
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Type III pneumonia prognostic indica- 
tions are based, not upon the number of 
pneumococci per field, but upon the 
amount of specific capsular carbohydrate 
as indicated by the presence and degree 
of reticulation in the background of the 
sputum smear both as typed, by the pro- 
cedure above described, or when stained 
by Wright’s stain. 

In all types it should be noted that 
studies must be carried out on typically 
"rusty” or bloody sputum. 


the necessity for adequate * i it< na foi the 
diagnosis of staplo locnccemi.i 

In addition to the elintf.il -igu- and 
symptoms indicative ot cluneal septiee- 
mia, the presence of living staphv I neon i 
in the circulating blood mu-t be estab- 
lished with reasonable ceitamtv. While 
the post-mortem demonstration of multi- 
ple pvemic lesions contamiitg staphvlo- 
cocci, or similai findings demonstrated 
hv operation during life, is adequate 
and reliable proof ot >taph\ 1<« orceiui.t. 



Fig. 8 — Reticulation in B. FrwAlacnder {mt-unxmi.i i Fmm-Ii \mi t I'lm t’ali i 


STAPHYLOCOCCEMIA 

While bacteriemia is justly regarded as 
a symptom of grave significance, staphy- 
lococcus bacteriemia has long been 
looked upon as a condition for which 
efficient methods of treatment are largely 
lacking. 

Even the addition of the sulfanila- 
mide compounds to the chemotherapeu- 
tic methods previously used, and in large 
measure discarded because of inconsist- 
ent and unsatisfactory results, has not 
appeared to solve the problem in its en- 
tirety. Recent studies in the field of the 
treatment of staphylococcemias are, 
therefore, of interest. 

Diagnosis — MacNeal, Frisbee and 
McRae 86 very properly call attention to 


the Kcf'i'titi'dly positive blood cultmc dur- 
ing life is of paramount importance. 

This might he considered somewhat 
self-evident. Strangely enough, how- 
ever, blood culture technic is not infre 
qucntlv inadequate in its technical details 
and, under these circumstances, the pres 
ence of staphylococci in i troth cultures 
may well be misleading and the inter- 
pretation t»f such a finding open to seri- 
ous error. 

When h is remembered that the 
staphylococcus is a practically ubiquitous 
organism in the skin, hair follicles and 
cutaneous glands, it is obvious that tally 
careful attention to the details of biota! 
culture technic will avoid results capable 
of misinterpretation. It is quite apparent 
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that to diagnose staphylococcemia upon 
the presence of staphylococci in a broth 
flask inoculated with venous blood easily 
may be open to serious error and the 
lack of appreciation of this fact is, per- 
haps, the most common error associated 
with this condition. 

A very pertinent paper in this connec- 
tion is the report of Fox and Forrester 37 
of a critical analysis of a large series of 
blood cultures in a general hospital. 
Despite adequate controls and careful 
technic, they recognize contamination 
with diphtheroids in 19 per cent and 
with skin cocci in 24 per cent of the 
cultures and say : “Growth in one bottle 
may confuse the bacteriologist, but it is 
much more likely to be confusing to the 
clinician if he is informed of it.” 

There are not infrequent reports in 
the literature of “staphylococcemia” 
which, in some instances, at least, seem 
based upon inadequate, poorly-controlled 
or misinterpreted bacteriological evi- 
dence. There are also instances in which 
staphylococcemia, diagnosed upon single 
positive cultures in a single broth flask, 
by reason of the clinical outcome, has 
been regarded as a relatively benign con- 
dition associated with low mortality. 
These, too, are diagnoses open to ques- 
tion, for, by all the experience of careful 
observers, a true staphylococcemia de- 
monstrable by adequate and accurate bac- 
teriological evidence, is a condition with 
grave implications, associated with high 
mortality, and presenting a therapeutic 
problem of no mean proportions. 

Obviously, therefore, the bacteriologi- 
cal diagnosis of staphylococcemia must 
be safeguarded by carefully controlled 
technic, the results of which must be 
equally carefully evaluated. 

In the presence of staphylococcemia it 
is of definite practical clinical significance 
and applicable to the evaluation of the 
therapy applied to report positive cul- 


tures, not simply as “positive,” but m 
terms of the number of colonies per 
cubic centimeter of blood. 

And it is advisable that any culture 
positive for staphylococci be checked by 
a repeat culture, taken with even more 
meticulous care, before a diagnosis of 
staphylococcemia is made. This is par- 
ticularly true when growth occurs in 
only 1 culture medium or only 1 flask or 
tube. 

In the interpretation of blood cul- 
tures it is also important to recognize 
that the terms bacteriemia and septi- 
cemia are best not looked upon as 
synonymous. Undoubtedly, in many dis- 
eases, and under many conditions, bac- 
teria may enter the blood stream, usually 
in small numbers, producing a bacterie- 
mia m the strict bacteriologic sense. 
Such entry, however, is minimal and 
transient and the organisms are rapidly 
removed and destroyed. Septicemia 
should be used as a clinical term, imply- 
ing not only the presence of bacteria in 
the circulating blood, but also associated 
clinical signs and symptoms (pyrexia, 
multiple localized lesions, petechial hem- 
orrhages, etc.) indicative of systemic re- 
action to the invasion. 

Such a diagnosis can safely be based 
upon a concomitant demonstration, not 
only of systemic signs and symptoms, 
but also repeatedly positive blood cul- 
tures of the same organism. Even so, 
the term septicemia — inherited from the 
past, antedating the development of bac- 
teriology, and, in fact, not much more 
precise in meaning than its lay equiva- 
lent of “blood poisoning” — might well be 
discarded without great loss in favor of 
bacteriemia which, with the limitations 
already referred to, has, at least, a defi- 
nite and precise significance. 

Treatment — As has been above sug- 
gested, the evaluation of therapy in 
staphylococcemia has been obscured by 
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failure to establish, and apply, adequate 
diagnostic criteria. Much of the diffi- 
culty arises also from the inherent char- 
acteristics of the condition itself of 
which, perhaps, the continuous, though 
intermittent reinvasion of the blood 
stream from secondary foci, is the most 
outstanding. 

In bacteriemia, the organisms do not 
continuously circulate in the blood 
stream, reproducing as they go. On the 
contrary, they are more or less rapidly 
removed or filtered out by the regional 
lymph-nodes and the tissue in general 
There are thus established secondary 
foci from which, at irregular intervals 
and in varying degree, reinvasion of the 
blood stream occurs, each in turn capable 
of establishing further secondary foci 

It is this fact which renders the satis- 
factory treatment of staph} lococcemia so 
difficult, for the majority of such sec- 
ondary foci are inaccessible to the estab- 
lishment of direct drainage by surgical 
intervention and equally inaccessible to 
the direct attack of chemotherapeutic 
measures effective in the test-tube. Any 
bacteriologically lethal or inhibitory 
agent can only exert its effects when 
bacterial exposure to its action occurs in 
the optimum degree and such exposure 
is in large measure difficult, if not at 
times impossible, when the organisms 
are ensconced in secondary foci and more 
or less walled in by the contiguous and 
adjacent tissue reaction produced by 
their presence. 

In the treatment of staphylococcemias, 
MacNeal and his associates have been, 
perhaps, among the most ardent advo- 
cates of bacteriophage, though it must 
be admitted that their enthusiasm is not 
generally shared. 

While the majority are in accord that 
bacteriophage therapy is effective and 
useful when this agent can be directly 
applied to an accessible and localized 


lesion, its efticieiiev as an mtiuveiicitis 
therapy in the pi esfiu <• ni >taph\ 1<« mce- 
nua has been the subject "t ‘ontmumg 
discussion. 

\s .Mai Xeal and bis a'sMcirttes :: '' em- 
phasize. it is of paramount inij» n lance 
that the bacteriophage must be specific 
for the specific bactci illogical stiain in- 
volved. Stock bacteriophage mav be 
used as an i ui uitttwi stop gap, but a 
specific hactei lophage must be picpuicd 
from the original cultures at the earliest 
possible moment. 

When ptepared. tile ’phage is adminis 
tered mttavcuouslv tluougii the same 
needle employed to secure a blood nil 
turc immediatelv prior to the injection of 
the ’phage, 'fills is essential as a means 
of following the course of events bv 
quantitative blood cultures taken before 
each injection of ’phage, 

The initial dosage advocated bv Mac 
Xeal is ordinarily 1 ee. for children and 
2 oo. for adults, although when quantita- 
tive blood cultures suggest a massive in 
vasion (50 colonies or more per cubic 
centimeter i, this mav be increased to 
10 oo. 

Subsequent intravenous injections are 
then given at approximate!} 15 minute 
intervals, increasing in amount in arith- 
metical progression (1,2. 2. 1 to 10 ee. ) 
or, in the presence of massive invasion. 
5, 10, 15, 20 to 1(X) ee., the si/e of tin* 
dose and rate of increase being adjusted 
to the circumstances at hand, 

( >rdinarily, these spaced injections an* 
continued until a reaction occurs, a! 
though they are ordinarily stopped if no 
reaction has occurred after the adminis- 
tration of 200 oe. to a child under 5 
years; 400 oo. to children 5 to 12 years; 
and 600 cc. in adults. 

The desired reaction consists of fever 
(occasionally even pyrexia, chill, rigor, 
dyspnea), followed by sweating and 
rapid fall of temperature. 
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Oxygen, adrenalin and external 
heat may be required to alleviate these 
symptoms. 

After an interval of 8 to 12 hours, 
’phage injections, in an amount equal to 
one-half the last dose preceding the 
shock reaction, are continued, giving 1 
dose morning and evening and continued 
until the blood culture remains sterile 
for 3 to 4 days. The injections should 
be continued until the patient is conva- 
lescent, then once a day until out of bed, 
then once m 48 hours until he leaves the 
house, and, finally, once or twice a week 
for 3 to 6 months. 

Under this regimen, very probably 
largely because of its thoroughness, 
MacNeal’s results have been significant 
and warrant careful consideration. 

Among the therapeutic agents applied 
to staphylococcemia which have fallen 
somewhat into disrepute is staphylo- 
coccic antitoxin. Relatively recently, 
however, observers have advanced the 
suggestion that the unsatisfactory results 
of antitoxin therapy in staphylococcemia 
may have been due more to inadequate 
methods for its use than to any inade- 
quacy on the part of the antitoxin itself. 

Among the recent workers to report 
upon this subject is Weiss, 39 who stud- 
ied the antistaphylolysin titers of the 
blood after the therapeutic administra- 
tion of staphylococcus antitoxin. 

Weiss advocates much larger dosage 
than ordinarily used — from 100,000 to 
several million units, as indicated by a 
titer of antistaphylolysin in the serum, 
the objective being a concentration of 15 
to 25 alpha units per cubic centimeter of 
serum. Antitoxin is given both by intra- 
muscular and intravenous routes, the 
former being less rapidly eliminated and 
hence in some measure preferable. 

Under this regimen he reports results 
deserving of study in the original paper. 


TRICHINOSIS 

Studies in Diagnosis 

Rather extensive investigations within 
the past few years have shown that the 
incidence of trichinosis m the United 
States is somewhat greater than has 
hitherto been supposed. 

While the diagnosis of trichinosis in 
the acute phase of a typical attack pre- 
sents no great clinical difficulty, many 
cases do not present the classical picture 
and in these, as well as m mild attacks, 
the diagnosis may present some diffi- 
culty. While it is recognized that eosino- 
philia is one of the most easily detectable, 
relatively constant and definitely signifi- 
cant symptoms of trichinosis, it is also 
recognized that eosinophilia is not pa- 
thognomonic of trichinosis, but serves as 
a valuable indicator of this diagnostic 
possibility. 

The demonstration of trichina larvae 
m the tissues or body fluid is, of course, 
pathognomonic. As this, however, is 
not always readily accomplished, atten- 
tion has been directed to other avenues 
of laboratory investigation, particularly, 
since the work of Bachman and others, 
to the development of satisfactory pre- 
cipitin and intradermal reactions. 

Reports of the clinical application and 
value of these procedures have been 
somewhat variable, largely, perhaps, be- 
cause of lack of standardization of anti- 
gens and technic. 

The most recent report is that of Mc- 
Naught, Beard and Myers, 40 whose re- 
sults are of significance 

A trichinae antigen for intradermal 
tests is not yet commercially available; 
it must be prepared. The method advo- 
cated by these workers is, briefly, as 
follows : 

Adult white rats infected with larvae are 
killed after 5 weeks, eviscerated, skinned and 
ground in a meat chopper. The tissue is then 
digested in an aqueous solution of 1 per cent 
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pepsin, and 0 7 per cent HC1 for 6 to 12 hours 
in a 37.5° C incubator, using about 1 liter of 
this solution to each 100 grams of tissue, the 
mixture being agitated from time to time. The 
digest is then sieved (60 mesh) and placed m 
large funnels fitted with a rubber tube and 
pinch-cock. The larvae settle rapidly and are 
drawn of? into round glass jars (200 cc 
capacity) covered with 4 layers of cheesecloth 
fastened by a rubber band, the jars then in- 
verted over conical sedimentation glasses filled 
with tap-water and placed in the incubator 

After a few hours the motile larvae pass 
through the cloth, leaving the debris behind, 
and settle to the bottom of the sedimentation 
glass. The larvae are then transferred to a 
50 cc. conical centrifuge tube and washed m 
tap-water until clear. Any small amount of 
debris carried is easily remo\ed with a capil- 
lary pipette. After removal of excess watei , 
the tube is rotated in a carbon-dioxide or salt- 
ice bath until the contents are frozen solid o\er 
the inside of the tube. The tube of frozen 
larvae is then placed in a vacuum desiccator 
containing calcium chloride and dry NaOIL 
evacuated with a high vacuum pump for 30 
minutes and then sealed. After about 18 hours 
the thoroughly dried flaky mass is removed, 
placed in glass vials and weighed amounts, 
and sealed for future use. 

For precipitin tests a weighed amount of 
dried larvae, as above prepared, is extracted 
with a buffered saline solution in amount suffi- 
cient to make a 1 : 100 concentration. This 
solution contains NaCl 0.5 per cent; Na^HPO.i 
0.143 per cent; KH0PO4 0.036 per cent; and 
0.4 per cent phenol at pH 7 1. After 12 to 18 
hours in the refrigerator, the suspension is 
placed in a ball mill (250 cc. centrifuge flask 
half-full of 5 mm. steel balls) and slowly 
revolved horizontally overnight. 

The turbid solution resulting is used 1 : HK) 
for precipitin tests and 1:500 and 1:10,000 
for intradermal tests, these latter dilutions 
being made with the buffered saline solution 
already described. 

The latter solutions, tested for sterility, are 
stored in 2 cc. ampoules fitted -with a rubber 
cap such as is used for vaccine bottles. 

The intradermal tests are performed 
by injecting 0.1 cc. of 1 : 10,000 extract 
with a tuberculin syringe as usual. 

A wheal 7 mm. or more in diameter 
together with an erythematous zone up 


to 20 nmi and i.ugti than the 

control, is con-nlft ml a positive ic.ution 
It is emphasized that tin** mart am 
may reach its maximum tn JO minutes 
and disappear b\ the end ot 1 hum 
Frequent or even * • mtintn m- nh-ei \atitm 
thus is Hereout \ 

The ('feet jut in te\! is pet tunned hv 
carefully laveimg 0 2 cc m 1 : lOO diht 
tion of antigen met OJ n oi * lent tm- 
inactivated ■»emm in a thin walled. 7 mm 
serological test-tube. \ eouijuJ unniM' 
of layered buttered salute \ttei I 1mm 
in the 37 5 ( ’. watei hath a whitish 1 
mm. ling at the tuuctton ut anttyeu and 
.serum constitutes a positive traction 
On lous or henmh/ed -mi an* tmt sat 
isfaeton for pnvipitiu tests, 

\fter the til st leadmy oi the te-ts, die 
tubes are mixed hi at*n.uioti and again 
read after 12 to 2 1 hours at room or 
refrigerator tempei.ituu*., \ positiu* 
retiction now slums ;t heaw tloceulent 
sediment whirling upwards when tin* 
tube is tapped with the huger. 

I sing t! ie.se methods. th»* following 
.series were studied * 

Of 30 cases showing elassjeal simp 
toms of trichinosis, 07,2 p t -i* cent t all hut 
1 ) eventually gave iumiediate skin re 
actions. The negative reaction occurred 
in a moribund patient. 

Of 3f> cases in which trichinosis was 
a diagnostic possibility, 17.2 per cent 
gave a positive skin test. 

Of l‘>4 controls, 6,7 per cent g.ur an 
immediate positive and 115.1 per cent a 
delayed type of skin reaction. 

Precipitin tests were in almost perfect 
agreement. 

By a delayed skin renetinu, these au- 
thors mean a reaction reaching its height 
in about 24 hours. The initial diseolora* 
tion forms no wheal and fades lmt is 
succeeded by a gradually developing, 
slightly swollen, tender, reddened area 
1 to 3 cm. in diameter, resembling a 
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mild tuberculin reaction, reaching its 
maximum in 20 to 24 hours and then 
slowly subsiding 
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DERMATOLOGY 

By John B Ludy, AB,MD 


Acne Vulgaris 

Treatment — Since the therapeutic re- 
sults m the treatment of acne vulgaris are 
so mediocre, Lynch 1 has suggested the 
use of nicotinic acid. It was given to 46 
university students who had had no previ- 
ous treatment for acne or no treatment 
for at least 3 months preceding trial of 
this drug The nicotinic acid was admin- 
istered twice daily in the form of 5/6 gram 
( 50-mg ) tablets taken after the morning 
and evening meals No other treatment 


was used, and the students were given no 
advice as to diet or hygiene 

The only unpleasant reaction observed 
m this group of patients was transitory 
redness, burning or itching in the flush 
areas of the face, chest and arms This 
reaction usually could be avoided by tak- 
ing the drug immediately after meals 
Eight of the 46 patients failed to pre- 
sent themselves for re-examination The 
remaining 38 patients were examined at 3 
or 4 weeks and again at 6 to 8 weeks. In 
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6 (16 per cent) the results were classed 
as good and in 15 (39 per cent) as fair, 
in 17 (45 per cent) no improvement was 
noted. 

The improvement observed in 55 per 
cent of patients with acne is not partic- 
ularly encouraging when it is realized 
that the disease is cyclic and self-limited, 
so that in any series of patients w ith acne, 
whether treated or not, a considerable 
number will show improvement The re- 
sults in certain cases were so satisfactory, 
however, that this report was considered 
justifiable. Nicotinic acid cannot be re- 
garded as a cure for acne, nor is it respon- 
sible for all the improvement noted m 
these patients, but it is a simple and ap- 
parently harmless drug which appears t< > 
be helpful. 

Lynch is unable to explain the mode of 
action of nicotinic acid, but it may be 
noted that it is one of the factors in liver, 
which has been repeatedly advocated in 
the treatment of acne, and there is some 
relation between nicotinic acid and the 
metabolic requirements of the staphylo- 
coccus. In a few* patients the influence on 
the seborrheic oiliness of the face was 
most striking. 

Bismuth Therapy 

Effect on Latent Plumbism — In 

discussing the effect of bismuth therapy 
on latent plumbism, Epstein*- states that 
in comparison with the arsenicals and 
mercurials employed in the treatment of 
syphilis, the bismuth preparations show a 
notably low toxicity. Stomatitis consti- 
tutes the only commonly encountered 
complication following the intramuscular 
injection of bismuth salts. Other reac- 
tions, including arterial and venous em- 
bolism, abscesses, arthralgia, jaundice, 
nephritis and cutaneous lesions, are rarely 
seen. 

Stokes listed such disturbances as ab- 
dominal cramps, diarrhea, polyneuritis, 


ps\ clue s\ mptoms and ei y tin opt net ic dis- 
turbances as follow mg the admmistiatiou 
of bismuth m the treatment oi s\philis 
These aie .dsn legulaih noted in lead 
poisoning 'I lus eommuim alum suggests 
that some of these le.ntioiis tepoited as 
being due t<> bismuth ma\ ailualh lia\e 
been the result ot lead toxicity Bismuth 
and lead ate clo>el\ t elated chemical ele- 
ments, and there is no reason win the 
toxicology ft) one should not lesi-mble the 
toxin >log\ » »f the other to a t ertain extent. 
Latent plunihisiit is commonly eneounted, 
however, especially in indust ti.d eentcis, 
while bismuth toxemia is compaiatheh 
uncommon ( Vise icpoits show that latent 
plumbism ma\ become aetise attei the 
injection of bismuth as an aiitis\ philif ie 
agent. 

\ntis\ phiiitu* therap\ must be as 
nearly reactiouless as possible to be sue 

cessful. 

It has been proved amply that lead is 
stored in the skeletal system of the body. 
In this location it is believed to be iimocu 
ous. When the stored metal i' mobilized, 
however, i. c., when it is removed from 
the hones and taken into the circulation, a 
characteristic gioup of symptoms appear. 
This, of course, occurs when the amount 
of lead in the blood exceeds the concen- 
tration that flu* Ixidy eau tolerate. These 
symptoms include pigmentation near the 
gingival margin, abdominal cramps, con- 
stipation or diarrhea, peripheral neuritis, 
anemia, stippling of the erythrocytes, en- 
cephalopathies and other derangements. 

This mobilization may be accomplished 
in many ways. As simple a factor as an 
acid diet may be all that is necessary. 
Koentgenographic studies have shown 
that a lead line may he demonstrated near 
the epiphyses of growing children suffer- 
ing from lead poisoning, A similar line 
has been found after bismuth therapy, and 
the consensus is that these lines are radio- 
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logically indistinguishable. This suggests 
that the 2 metals are stored m the same 
location. Fishback and Fishback have 
demonstrated that after antisyphilitic 
therapy the greatest amount of mobile bis- 
muth is found in the bones. 

It is possible that the deposition of bis- 
muth in the osseous system leads to the 
excretion of lead and explains the devel- 
opment of signs and symptoms of lead 
poisoning in such patients. These mani- 
festations are dependent on the amount 
of lead in the circulation and not on the 
total amount present within the body. 

A survey of the occupations in which 
the worker is exposed to lead suggests 
that latent plumbism must be common 
According to Solis-Cohen and Githens, 
the exposed workers include painters, 
lead miners, lead workers, plumbers, type- 
setters, dye workers, storage battery 
builders or repairers, enamelers, bullet 
makers, pottery glazers, paint manufac- 
turers, solder handlers and gasoline 
(tetra-ethyl lead) handlers. Under these 
circumstances it is not surprising that bis- 
muth therapy should occasionally cause 
activation of latent lead poisoning if the 
mechanisms suggested in this communi- 
cation are correct. 

Summary — The cases of a painter and 
a smelter worker are reported. Signs and 
symptoms of lead poisoning in both pa- 
tients followed the administration of bis- 
muth in the treatment of a syphilitic in- 
fection. 

It is suggested that bismuth may re- 
place the lead stored in the bones and 
lead to the mobilization of lead, with the 
development of such symptoms as cramps 
and a lead line. 

Prophylactic treatment of lead poison- 
ing in those exposed to the influence of 
the metal may decrease the incidence of 
untoward reactions following bismuth 
therapy. 


Dermatophytosis Pedis 

Treatment with Medicated In- 
soles — In discussing the incidence and 
treatment, Seldowitz 3 states that in re- 
cent years dermatophytosis pedis has 
been receiving major consideration be- 
cause of its rapid and universal spread 
and frequent resistance to prophylaxis 
and treatment. Morginson estimated that 
10 per cent of all cutaneous infections 
treated today are due to fungi. He stated 
that in a recent survey at the University 
of Pennsylvania 59.7 per cent of 1073 
students examined were found to be 
infected. Legge, Bonar and Templeton 
conducted a similar survey at the Uni- 
versity of California and found that of 
1000 freshmen entering the university, 
51.5 per cent were infected; at the end 
of the first semester this number was 
increased to 78.6 per cent. 

A review of the literature on the 
treatment of dermatophytosis pedis re- 
veals a variety of therapeutic procedures, 
with many variables in the results ob- 
tained. In their study conducted at the 
University of California over many 
years, Legge, Bonar and Templeton at- 
tempted to establish the efficacy of a 
number of therapeutic agents, which in- 
cluded 30 per cent sulfurous acid in 
glycerin, 1 per cent thymol in glycerin, 
Castellani’s solution, a 10 per cent oint- 
ment of benzyl peroxide, tincture of 
iodine and glycerin in equal parts, a 

10 per cent solution of sodium thiosul- 
fate, compound ointment of benzoic acid 
N. F. with 1.5 per cent thymol, 4 per 
cent chrysarobin in chloroform, a pine 

011 soap solution, 5 per cent gentian 
violet in alcohol, 5 per cent aqueous 
solution of mercurochrome, 10 per cent 
ointment of copper oleate and ultraviolet 
irradiation from a quartz mercury vapor 
glow lamp with a special applicator. The 
best results were obtained with com- 
pound ointment of benzoic acid N. F. 
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containing 1.5 per cent thymol. Com- 
plete recovery was obtained m 29 per cc*nt 
of patients thus treated, and another 3a 
per cent showed at least 50 per cent 
clinical improvement, giving what the 
authors termed satisfactory results in 64 
per cent of the patients treated by that 
agent Six per cent of the patients 
showed definite evidence of irritation. 
The highest percentage of cures was ob- 
tained with tincture of iodine and 
glycerin. They obtained recovery in 
31 7 per cent of patients treated with 
this agent and satisfactory improvement 
in another 24.6 per cent. About 2 per 
cent showed evidence of irritation. 

The treatment of dermatophytosis of 
the feet should be based on a compre- 
hensive knowledge of the many prob- 
lems arising in this type of infection. It 
has been established that the causative 
fungi frequently lead a prolonged and 
hardy life, with a resting spore age of 
indefinite duration and latent virulencv. 
Parkhurst stated that its spores can sur- 
vive as long as 25 years on glassware. 
The fungus, with its predilection for the 
interdigital spaces, causes local irritation 
and inflammation, maceration of the skin 
and increased perspiration. Frequently 
an objectionable odor accompanies the 
infection, due to the putrefaction of the 
excessive perspiration and to the macer- 
ated epidermis. Because of the nature 
of the causative fungus, treatment neces- 
sarily must be constant and prolonged. 
The employment of strong antiseptics is 
contraindicated, as a rule, because fre- 
quently they have no effect on the my- 
celia and often produce local injury to 
the skin. Souter and others advocated 
an ideal, hypothetic therapeutic agent 
which should possess the following char- 
acteristics: (1) ease of application, (2) 
fungicidal or at least fungistatic action, 
(3) the ability to penetrate to the fun- 
gus in normal or pathologically altered 


structure of tlu* epidemic, ( I) nonim 
tatum of the skin, ( 5 \ the abililv to le-sen 
perspiration .ind to pi event its putie- 
faction. and Mi) the ability to deodoi i/e 

Fungistatic Effects of Medicated 
Insoles- Recently Kahn and t art oil 
have demon-.! lated that nihhei < ontam- 
ing X-hidrow quinoline was hucteiio- 
static for mam org.ini-.ni->. paiticulaih 
the staphv locoecus. Seldowit/ has dem- 
onstrated the practical application of this 
finding in the treatment of impetigo con- 
tagiosa On t'mther experimentation 
Carroll and his co-workers found that 
the addition of paradiloromelaxv lennl 
and ehlortlnmol to the lubber base com 
bination imparted definite fungistatic 
properties to this substance. \ method 
was then devised to lender an i u dinar y 
leather insole fungistatic. The ail in 
the pores of the leather was evacuated 
and replaced with lubber. This rubber 
was then impregnated with 8-hydroxy- 
qui noline, parachlorometaxylenol and 
chlorthymol. 

Technic The method of application 
of the insole was simple. The patient was 
instructed to insert the tteated insole 
into his shoes and to wear his soeks ami 
shoes in the regular manner. Kadi patient 
continued his daily routine without in 
terference. When the infection was ex 
tensive and tlu* lesions extended on the 
dorsal surface of the foot, the insole was 
augmented with a rubber mocrasin. 'Phis 
moccasin contained the same chemical 
ingredients as the insole and was worn 
over a pair of socks only at night. < filly 
a few isolated patients required tlu* use 
of these moccasins. In the control group 
of cases an untreated insole was substi- 
tuted for tlie leather -chemical com- 
pound. In some instances the control 
period had to he short because of the 
rapid spread of the infection. The pa- 
tients were examined at intervals of 2 
weeks, and the clinical progress was 
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noted. Records were kept as to the phy- 
sical appearance of the lesions, such as 
scaling, Assuring, vesicle formation, de- 
gree of inflammation and denudation, as 
well as of the subjective symptoms, such 
as pruritus, perspiration and odor. 

This survey was limited to 125 pa- 
tients and many interesting observations 
were recorded. It was noted that the 
younger the patient and the more recent 
the infection, the more quickly amenable 
was the infection to treatment None of 
the patients wearing the medicated in- 
soles complained of any discomfort 
during the period of therapy; however, 
2 patients experienced a slight tin- 
gling or burning sensation with the 
wearing of the medicated rubber moc- 
casins. 

Summary — A new and simple method 
of treatment for dermatophytosis pedis is 
described. 

The fungistatic action of leather in- 
soles containing rubber impregnated 
with 8-hydroxyqumoline, parachlorome- 
taxylenol and chlorthymol against T. in- 
terdigitale is demonstrated. 

Of 40 treated patients with positive 
cultures and mycelia demonstrable on 
direct microscopic examination, in 29, or 
72.5 per cent, the condition was clinically 
and mycologically cleared in an average 
period of 4 months. 

Of 19 treated patients with negative 
cultures but with mycelia demonstrable 
on direct microscopic examination, in 15, 
or 80 per cent, the condition was clinically 
and mycologically cleared m an average 
period of 2% months. 

Of 51 treated patients with negative 
cultures and no microscopic findings, the 
condition was cleared in an average 
period of 2 months. 

The employment of medicated insoles 
as a prophylactic measure against der- 
matophylosis pedis is a reasonable de- 
duction. 


Gentian Violet in Skin Disorders 

Gentian violet possesses a high po- 
tency against certain bacteria and fungi. It 
has an extremely low toxicity for tissues, 
and is one of the most valuable topical 
agents available for the treatment of a 
number of superficial infections of the 
skin, according to Thomas. 4 Its antisep- 
tic-coagulant properties should render it 
of particular use in war therapy, both 
for the prophylaxis and treatment of 
superficial war zvounds and for burns . 
Its obvious disadvantage is the temporary 
staining of the patient, and his clothing 
or bed-linen, a deep purple color. 

Gentian violet is a basic dye of the 
triphenylamine (rosaniline) group. It 
occurs as a greenish crystalline sub- 
stance, and is soluble in water, alcohol 
and chloroform. It is insoluble in ether. 
For local application it is generally used 
in a 1 or 2 per cent aqueous solution. 
At this strength it is practically non- 
irritant and nontoxic. Idiosyncrasy to it 
is rare, and it therefore can be applied 
safely, if necessary, in or around the 
mouth or to babies’ skins, and no ill- 
effects are likely to result from absorp- 
tion when large areas are painted with 
the dye. Alcoholic solutions are best 
avoided, as they are liable to produce a 
local reaction from the irritant effect of 
the alcohol. 

Pyogenic Skin Infections — In these 
infections the dye kills or inhibits the 
growth of most gram-positive micro- 
organisms, being particularly active 
against staphylococci. Among the many 
staphylococcal and streptococcal skin in- 
fections which yield to it are impetigo , in- 
jective dermatitis, suppurative folliculitis 
and perifolliculitis, and paronychia ; it may 
also be effective in dermatoses which 
have become infected secondarily, such 
as eczema or dermatitis, ringworm, pedic- 
ulosis, and scabies, provided, of course, 
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that the primary cause (as in pediculosis 
and scabies) has first been specifically 
dealt with. In the commonly seen infec- 
tive dermatitis of the face, for example, 
the gentian violet is a useful alternative 
to the copper and zinc sulfate lotion 
known as can d'Alibour. Both these 
agents are antiseptic-coagulants and 
are much superior to the greasy ap- 
plications, such as ammoniated mercury 
ointment, which are so often employed 
in this condition and which undoubtedly 
tend to irritate the sensitive epidermis 
and to spread the infection. If the scalp 
is affected, especially in a child, it is im- 
portant to search for pediculi ; a dis- 
charging ear is another common primary 
cause of infective dermatitis of the face 
Gentian violet can be very helpful m 
more deeply seated staphylococcal infec- 
tions involving the pilosebaceous appa- 
ratus, such as ordinary furunculosis, 
Bockhart’s impetigo, occupational oil 
acne, etc. These conditions are spread 
mainly by auto-inoculation, which can 
often be prevented if the whole of the 
affected area is painted with the dye and 
not merely the individual lesions. A pus- 
tular folliculitis of similar type may com- 
plicate eczema, sometimes occurring as a 
result of prolonged use of tar-containing 
ointments, or it may be superimposed 
on a simple dermatitis, such as the nap- 
kin variety in small babies. In the treat- 
ment of secondarily infected dermatoses 
of this kind the applications of gentian 
violet may often be advantageously sup- 
plemented by wet dressings of an 
aqueous solution of mercury per- 
chloride ( 1 :4000) , which help the dye 
to penetrate deeper, while tending to de- 
stroy other organisms which may be 
present and not amenable to the gentian. 
In staphylococcal paronychia gentian vio- 
let is well worth trying, and should be 
introduced underneath the posterior nail- 
folds once or twice daily in a 3 per cent 


acjue* ms solution on the -h. opened cud 
of an orange- st a k It miN be lemein- 
bered that, \\liatc\n local remed\ is 
used, a nece-san pait of tin* 1 1 cat n lent 
of this troublesome complaint is to keep 
the hands out of water, 'i he condition 
is fieqnenih of occupational <*i igin ; per- 
sons whose hands are coiisianth wet me 
the most liable to be aftected, t.c., 
cooks, baimaifls, dish-wa-hers, and the 
like. 

In fungus infections d\es do not, as 
a rule, possess such poweitul fungicidal 
as bactericidal propei ties. Gentian vio- 
let. howe\er, otten may be employed use- 
fully in the common nu'iwonu of the 
feet or t/>oins , espeeialh if secondarily 
infected, hut it is against certain yeast- 
like fungi of the monilia group that it is 
particularly active. The most important 
member of this family is Utdium albi- 
cans, which is, of course, the cause of tilt* 
familiar coagulated milk like infection of 
the mouth seen generally in babies or in 
elderly debilitated subjet Is, and called 
thrush. Oidiinn itlhicans and its relatives 
may also attack other parts of the cu- 
taneous surface and mucous membrane. 
Warmth and moisture foster the growth 
of these organisms, so that they are par- 
ticularly liable to flourish in areas such 
as the genitocrural and iutergluteai 
folds, and between the toe* and lingers. 
A mondial infection may he the cause 
of napkin eruption in small babies, usu- 
ally involving the genitocrural furrow 
itself and not merely the contiguous 
skin surfaces, as in simple napkin der- 
matitis, Thrush-infected skin may pre- 
sent a sodden macerated appearance with 
surrounding inflammatory reaction and 
sometimes blister formation. It may Ik* 
indistinguishable clinically from ring- 
worm. 

Anal and vulval pruritus may lie the 
result of a mondial infection ; vulvo- 
vaginitis, due to this infection in partic- 
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ular, may set up a most intractable 
irritation and is often complicated by 
superadded vulval dermatitis due to a 
combination of rubbing and drastic local 
medication In a study of 200 pregnant 
women attending a leukorrhea clinic, 
Liston and Cruickshank 5 found that 
thrush was the cause in 49 cases, an in- 
cidence of approximately 25 per cent. 
These workers also draw attention to the 
favorable influence of glucose on the de- 
velopment of thrush, and to the fact that 
diabetic vulvitus can frequently be at- 
tributed to thrush infection fostered by 
the glycosuria and not to any direct 
irritant action of the diabetic urine. 
Oidium can cause the pearly, wrinkled 
lesions at the corners of the mouth in 
children, known as perleche ; here, again, 
the same favorable conditions for the fun- 
gus are found, i. e , warmth, moisture, 
and 2 contiguous surfaces. As already 
mentioned, oidium may set up a paro- 
nychia which, like staphylococcal paro- 
nychia, is liable to occur in persons doing 
wet work or handling sugar — confection- 
ers, for instance. 

The treatment of burns is of particu- 
lar importance at the present time. In 
modern warfare burns may be produced 
by a number of agents, both physical and 
chemical. Mitchiner 6 considers that gen- 
tian violet is probably the most valuable 
local application for all these burns, both 
as an emergency measure and in hos- 
pital treatment Immediate coagulation 
of the burned area is essential in order 
to prevent early collapse from loss of 
fluid and absorption of toxins ; gentian 
violet fulfills these requirements, as it is 
an excellent antiseptic-coagulant. It has, 
moreover, an analgesic effect which is 
important, as pain is another cause of 
early collapse in burns. A further rec- 
ommendation is its virtual lack of irri- 
tating properties and toxicity ; the exten- 
sive use of an agent such as picric acid, 


for example, would certainly result in 
a large number of cases of eczematous 
and blistering dermatitis from intoler- 
ance. 

Gentian violet is best applied as a 
compress dressing of lint or gauze, 3 or 
4 layers thick, which should be soaked in 
the solution and laid over the entire 
burned area. In chemical burns neutrali- 
zation of the burning agent is, of course, 
necessary before coagulation is attempted. 
Hospital treatment involves thorough 
surgical cleansing of the burn, whether 
or not an emergency coagulant has been 
used. After such cleansing, the hospital 
dressing of superficial burns is again a 
question of an efficient antiseptic-coag- 
ulant, and for this purpose Mitchiner 
states that under war conditions the 
most satisfactory is a 1 per cent aqueous 
solution of gentian violet He advises that 
the compress should be left alone (except 
for inspection), unless a rise of tempera- 
ture or pulse indicates sepsis. The coag- 
ulum will separate from the burnt area 
in 10 to 14 days, and can be lifted away 
painlessly and easily when it is ready. 

Ulcerative Reaction in Treatment 
of Impetigo Contagiosa — Permanent 
scarring following uncomplicated impe- 
tigo contagiosa is rare. With the use of 
the occlusive method of treatment of 
impetigo with such agents as adhesive 
plaster of the less effective collodion, no 
deep extension of the lesion to an ecthy- 
matiform ulcer has been observed. With 
the crusting type of therapy no such 
ulcerations have been seen with silver 
nitrate, cupric sulfate or tannic acid- 
mercury preparations. 

With the gentian violet crusting 
method, however, this reaction has oc- 
curred occasionally in the past 2 years, 
as observed by Goldman. 7 It has been 
seen in 4 cases, in 2 infants and 2 adults. 
In these cases a smooth gentian violet 
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crust formed over the impetigo areas In- 
stead of curling up, shrinking and peel- 
ing off, as the usual gentian violet crust 
does, the crusts in these instances re- 
mained fixed firmly to the skin for a 
relatively long period, i. e., more than 2 
weeks and in 1 case 5 weeks. The skin 
adjacent to the adherent crust showed 
no redness, tenderness or edema. When 
the crust was removed, however, either 
with wet dressings or with scissors and 
forceps, a deeply punched-out area filled 
with pus was found. With irrigation and 
application of mercury ointments these 
areas healed rather rapidly but left ugly 
punched-out scars, some resembling a 
postvaricella scar and others the de- 
pressed scar of an ecthymatous ulcer 
These were seen chiefly on the face and, 
in 1 infant, deep in the axilla There 
was no evidence of hypersensitivity to 
gentian violet in any of the cases. 

In 3 cases a saturated alcoholic solu- 
tion, containing approximately 30 per 
cent gentian violet, was used. In 1 case, 
that of an adult, there were small de- 
pressed scars following impetigo spots 
treated with a 1 per cent aqueous solu- 
tion of gentian violet; other lesions on 
the patient’s face, treated with 5 per cent 
ammoniated mercury ointment, showed 
no scars. The saturated alcoholic solu- 
tion of gentian violet was used because 
of its excellent results in cases of impe- 
tigo of Bockhart and of pustular miliaria. 
Originally, it seemed to be desirable in 
impetigo contagiosa, in spite of the tran- 
sient pain, because a firm heavy dry 
crust forms over the entire lesion in a 
few seconds to a few minutes, whereas 
the impetigo lesion treated with repeated 
applications of an aqueous solution of 
gentian vio’et continues to ooze for sev- 
eral hours. No bacteriologic studies were 
made of the material under the gentian 
violet crust. 


In the gentian \ inlet tln*i.ip\ <>f 
burns , failuie <>t healing under the firm 
gentian \ inlet cm**t ha** been ohsrived 

This complication <»i ihc unit mu \ inlet 
treatment of impetus* conta^nwi must 
be uncommon when tlu* popnlariu of 
this method is tonsideied I'mm the 
small j-froup ol cjims ol»-<*i \r«l, the sat- 
urated ak'ohohc solution ot gentian \ in- 
let is much more apt to cause this. The 
complication should he mspetted when 
there is no exidence of separation of a 
gentian violet ciuM afiei an aibifiaiv 
period of appi o\imate!\ 2 week*. 

Milkers’ Nodes 

Nodular, mflamm.it on le-imi-, width 
are infection** and ttatismittable from 
man to man, hate been ob»er\ed mi the 
hands of milker** < big. 1 ». It commonly 
occurs in Kurope and 4 ea**e*« have been 
reported in America bv BeckciA 

The microscopic e\ mduatioiis of these 
4 cases were similar to those described 
in the literature and the essential fea- 
tures may be summarized a** follow*. : 

There was considerable ineteuse in the 
stratum cornenm with hyperkeratosis 
and parakeratosis | Fig. 2). Acanthosis 
and spongiosis were present and in the 
upper layers of the rete malpighii there 
were an increased intracellular edema 
which produced in some scattered areas 
enlarged clear cells with only a thin 
cellular membrane and in other areas 
there were microscopic ntuhilocnlar vesi- 
cles. The dermis was edematous with 
an increased vascularity { big. 3} and 
dense cellular infiltration was present 
which disrupted the epidermal-dermal 
junction. This infiltrate was made up 
principally of lymphocytes and also many 
plasma-cells, eosiuophiles and ait occa- 
sional giant-cell and jnilymorphotmelear 
leukocyte. The increased intracellular 
edema with the formation of micro- 
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scopic multilocular vesicles could be in- 
terpreted as a mild degree of reticular de- 
generation as described by Unna. In 
none of the microscopic sections studied 
was there any evidence of pustulation. 

It is quite evident, both clinically and 
histologically, that the lesions occurring 
m the 4 cases described are similar in 
nature to those recorded in the German 
literature as “ melkerknoten All individ- 
uals afflicted had been engaged in milk- 


to show any definite relation between the 
2 disorders were Schultze, Seifried and 
Schaaf. Paschen and Groth, however, 
believed that these cases were vaccina 
and not true milkers’ nodules. Experi- 
mental work of Stark and his co-work- 
ers support the theory that the organism 
of milkers’ nodules was of decreased 
virulence because only after repeated 
transfers to the same species of animals 
were they able to show conclusive evi- 



Fig 1 — Case 2. Typical milkers’ nodule with 2 secondary lesions. Photographed by 
Dr. R. H Puumala. (Becker : Jour Am Med Assoc ) 


ing cows on whose udders open ulcers 
or crusted lesions had been present. The 
cause of milkers’ nodules is undoubtedly 
infectious, because the condition is self- 
limited, healing spontaneously without 
treatment and apparently leaving an im- 
munity to further similar inoculations. 
The writer’s inability to demonstrate any 
bacteria both by culture and by animal 
inoculation, plus the fact that many in- 
vestigators have found inclusion bodies 
in a microscopic section, would indicate 
that the infecting agent is a filtrable 
virus. 

The relation of this virus to vaccinia 
is still in a controversial state. The first 


dence that the virus had the characteris- 
tics of variola vaccine. 

It is generally agreed that for a virus 
to be similar to that of variola a positive 
Paul test must be obtained and the indi- 
vidual infected should acquire an im- 
munity against vaccine virus. The ma- 
j ority of investigators of milkers’ nodules 
have been unable to obtain positive Paul 
reactions from their cases and most of 
their patients have not acquired any im- 
munity to smallpox vaccine. The writer’s 
results of a negative Paul test in 2 of 
the cases and a lack of immunity to vac- 
cination as demonstrated in 2 others 
agrees with most investigators. Because 
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Fig. 2 — Low power magnification of *eetinn trtmi t\ im* J slewum; h% pi ikriafo" u**, multi 
locular vesicles and dense cellular infiltrate m dermis; Mutited with Itrm.dosOm i » Hr* kn 
Jour. Am Med Assoc.) 



Fig. 3 — High power reproduction of Fig, 2 , showing the dermis with dense niulticeUitlax 
infiltrate and marked blood vessel dilatation. (Becker: Jour. Am. Med. Awoc.) 


DERMATOLOGY 


63 


of these 2 facts, therefore, along with the 
difference in histologic picture and in the 
clinical course of milkers’ nodules, there 
does not seem to be much evidence to 
support any relation to variola vaccine 
On the other hand, the pathologic proc- 
ess of milkers’ nodules seems to show a 
close similarity to paravaccinia, as neither 
of the disorders produces immunity to 
subsequent inoculation with vaccine 
virus, as the Paul test is negative and 
the microscopic appearances are similar 
in the 2 instances. 

Summary — No relation between 
milkers’ nodules and vaccinia could be 
demonstrated in these cases, as the Paul 
test, which was performed with material 
from 2 cases, was negative and 2 of the 
infected persons showed no immunity to 
smallpox vaccination. 

The clinical course of milkers’ nodules 
and the distinct variations in the patho- 
logic picture are further evidences that 
this disease shows no relation to variola 
vaccine. 

The cause of milkers’ nodules is ap- 
parently a virus which may be either an 
attenuated or biologic modification of 
vaccine virus. From all evidence, it more 
closely resembles the paravaccine of 
Lipschutz. 

The writer believes that milkers’ nod- 
ules are not rare in this country and 
that many doctors in dairy communities 
must have seen these cases. Calling at- 
tention to the disease should bring forth 
many new case reports. 

Sulfanilamide 

Excretion Through the Skin — In 
recent years there has been an increas- 
ingly important role attributed to strep- 
tococci acting on the surface of the skin. 
Because some streptococci have been 
shown to be peculiarly vulnerable to sul- 
fanilamide in other parts of the body, 


Cornbleet 9 considers it timely to con- 
sider and investigate the excretion of this 
substance through the skin. 

The literature on sulfanilamide has be- 
come extraordinarily voluminous in the 
short time that the product has been 
available That part of the literature 
which has concerned itself with storage 
has been relatively meager. Pinto 10 de- 
termined the excretion of sulfanilamide 
in human milk. He observed that the 
concentration of the drug m the milk 
follows that in the blood. The peak of 
the curve in the milk lags several hours 
behind that in the blood. He further ob- 
served that more than one-half the sul- 
fanilamide was excreted by the kidneys 
in the first 24 hours. Stewart and Pratt 11 
also investigated the excretion of sulfan- 
ilamide in human milk. They stated 
that mothers receiving 30 grains (2 
Gm ) a day had a blood and a milk level 
of 2 to 4 mg. per 100 cc. Women ex- 
creting about 400 cc. of milk daily ex- 
creted 8 to 16 mg. of sulfanilamide. The 
concentration of the drug fell rapidly in 
both the blood and the milk as soon as 
administration of the drug was discon- 
tinued. Hepburn, Paxson and Rogers 12 
noted that sulfanilamide was still present 
in human milk to the extent of 0.2 to 0.3 
mg. per 100 cc. 72 hours after the medi- 
cation was stopped. Adair, Hesseltine 
and Hac 13 showed that 60 to 75 per 
cent of the drug can be accounted for in 
the urine and that little or none of it was 
present in the urine after 48 hours. 
Scudi 14 reported that urinary elimina- 
tion of sulfanilamide was completed in 
2 or 3 days. Hac, Adair and Hessel- 
tine 15 made an effort to determine 
whether prolonged use of sulfanilamide 
resulted in an accumulation of the drug 
in breast milk. They gave from 30 to 
75 grains (2 to 5 Gm.) of the drug to 
normal lactating women in 6 doses daily 
for 3 days during the first 9 days of the 
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posl-partum period and noted that the 
level of the drug in the milk was con- 
siderably higher than that in the blood. 
It was still being excreted in the milk m 
measurable but negligible amounts 48 
hours after its administration had been 
discontinued. The percentage of sulfan- 
ilamide excreted in a conjugated acetyl 
form was relatively low the first day 
the drug was administered, but it in- 
creased slightly the second and third 
days and rose sharply the fourth and 
fifth days, when administration of the 
drug had been discontinued. 

Marshall, Emerson and Cutting stud- 
ied the distribution of sulfanilamide in 
the organism. They fed the drug to dogs 
and several hours later bled the animals 
to death and analyzed the tissues. They 
observed that about one-fifth of the sul- 
fanilamide remaining in the tissues was 
accounted for by material in the skin. 
They showed that a single large dose de- 
veloped a peak concentration in the blood 
in 2 to 4 hours and that at the end of 24 
hours the drug had usually disappeared 
from the blood. On the other hand, when 
the quantity of drug was given in daily 
divided doses, 2 to 3 days were neces- 
sary to establish an equilibrium between 
the amount ingested and the amount ex- 
creted. After equilibrium was estab- 
lished, about the same time was neces- 
sary to free the subj'ect of the drug. 

Lucas 16 determined the response of 
human beings to single doses of sulfan- 
ilamide. According to his results, the 
maximum concentration in the blood ap- 
peared in 2 to 4 hours, and the larger 
the dose given, the earlier the peak ap- 
peared. The maximum was not directly 
proportional to the dose. In several 
hours the concentration fell to about 2 
mg. per 100 cc, and in 24 hours, to 0.4 to 
8 mg. per 100 cc. Sixty per cent of the 
drug was excreted within 24 hours and 
90 per cent within 48 hours. Traces of 


sulfanilamide, mostlv in vonjugated 
form, were -till pic-vnl m the nunc 72 
lit *ui after a d»»-e of 3() giain- i 2 (ini.) 
and 100 hum - aftei a dose oj 45 giains 
(3 (Iin.;. 

Jlighman 1 * made ob-ei \ atoms on the 
excretion of -ulfamlumide m lie 

extracted the underclothing of a patient 
who was taking sulfanilamide during 
warm weather. Ife found, hv a qualita- 
tive test, that this extract contained the 
drug He did not make any quantitative 
observations Blaich* s put his .subjects 
m a sweat hath 2 to 3 dav s attei the last 
dose of sulfanilamide. He was able by 
means of this procedure to detect the 
drug again m the blood, urine and .s unit 
after its initial disappearance. The sweat 
baths apparently mobilized drug from 
depots. By this method he found traces 
in the urine up to 7 davs after the last 
dose, lie also observed that the excre- 
tory rate was related to the volume of 
urine and recommended, therefore, that 
plenty of finals he given when rapid 
elimination of the drug is desired. His 
figures show higher concent rat ions of 
the drug than were reported by other 
authors. This undoubtedly is accounted 
for by the method of his determinations. 
Maher gave rabbits daily overdoses of 
sulfanilamide with a stomach tube and 
after the animals diet I determined the 
amount of sulfanilamide in tlu* various 
tissues, lie found that the skin eon* 
tained a large share of the entire amount 
in the various tissues. On the basis of 
extensive data derivet! from experiments 
on animals carried out with various ap- 
proaches, lie stated the lielief that the 
drug was carried to all parts of the body 
and that there was no apparent tendency 
for the tissues to .store or accumulate it. 
The tissues with the best supply of blood 
in general contained the largest amounts. 
The drug was rapidly eliminated, as 
shown by analysis of the tissues after 
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the administration was suspended for 
3 days. 

Carryer and Ivy 19 found that sulfan- 
ilamide was excreted in the bile, pan- 
creatic juice, gastric juice, succus enteri- 
cus and saliva of the dog in appreciable 
quantities. Bacteriostatic levels (from 8 
to 12 mg. per 100 cc.) may be attained 
in the hepatic bile. Sulfanilamide ap- 
pears in the bile with blood levels as low 
as 1.3 mg. per 100 cc. In their experi- 
ments they found that the highest con- 
centration of sulfanilamide occurred in 
the gastric juice. 

Almost every tissue or fluid of the 
body has been shown to be readily per- 
meable to sulfanilamide. The substance 
finds its way into the sweat almost at 
once, just as it does into the other secre- 
tions. Only 15 minutes after the inges- 
tion of moderate doses of the drug ap- 
preciable quantities appear in the sweat. 
As the sweat dries on the surface of the 
skin, the drug becomes concentrated. To 
what extent accumulation occurs in this 
manner it is impossible to say. An un- 
known factor is the rate at which the 
sulfanilamide is disintegrated at the sur- 
face. Still another unknown is the rate 
at which the drug is removed by the ex- 
foliation of the surface epidermis. Part 
of the drug clings to the exfoliated ma- 
terial, as shown by the fact that the un- 
filtered sweat contains more sulfanila- 
mide than the filtered portions. It may 
be that conjugated sulfanilamide is at- 
tached to the epidermis and is the part 
filtered out. It would be interesting to 
determine whether this is actually so. 
At any rate, it is undoubtedly true that 
the final concentration of sulfanilamide 
at the surface of the skin is higher than 
that in the blood when therapeutic doses 
are given. High enough concentrations 
would not be available for the organisms 
causing impetigo and ecthyma. They 
would be available, however, for the 


superficial streptococcids of the ears, the 
scalp and the cutaneous folds. Some 
may question the use, for such benign 
disorders, of a drug capable of a number 
of untoward reactions. The reasons 
would apply with even greater force with 
sulfanilamide to be used as a prophylac- 
tic agent against the appearance of new 
furuncles in furunculosis. 

From the data accumulated here, the 
peak of the curve of concentration of 
sulfanilamide in the sweat shows a slight 
lag behind that of the blood. On this ac- 
count, when administration of the drug 
is discontinued, the sweat contains rela- 
tively larger amounts than the blood dur- 
ing the phase when the quantity in the 
latter is receding. The amount present 
in the sweat at any single time, however, 
is definitely related to that in the blood. 

Several investigators did not find any 
evidence of storage or accumulation 
depots in the body. One bit of evi- 
dence points positively in this direction : 
Blaich 18 noted that after a certain period 
which followed the discontinuance of the 
administration of sulfanilamide and in 
which the drug no longer could be de- 
tected in the blood and urine, it again re- 
appeared in appreciable quantities after 
a sweat bath. In the experiments re- 
ported here, Blaich’s observations could 
be qualitatively confirmed in 2 cases. In 
8 instances in which the procedure fol- 
lowed in the confirmatory cases was ex- 
actly duplicated, the blood and urine did 
not again show sulfanilamide after a 
sweat bath. 

In the present observations, too, on 
the skin and blood of dogs there is no 
evidence that sulfanilamide accumulates 
in the tissues. The peak of concentration 
and the rate of exhaustion in the blood 
and skin run parallel. If anything, the 
blood showed a trace of drug still pres- 
ent after traces in the skin had disap- 
peared. 


5 
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In unpublished work it was shown 
that as sweating proceeds, chlorides ap- 
pear in increasing concentration in the 
sweat up to a certain point. This does 
not appear to be true with sulfanilamide. 
During the decrease in the concentration 
of the drug in sweat, the quantity of 
sweat secreted per units of time in- 
creases. The sweat glands evidently be- 
come more permeable to water and to 
some salts as they continue to function 
under the stimulus of heat, but other ma- 
terials are allowed through at a more 
constant rate. To the latter group sulfan- 
ilamide evidently belongs. 

Sulfanilamide continues to appear in 
the milk for a considerable period 
after it disappears from the blood, 
in contrast to the rapidity with which 
the drug leaves the sweat after not being 
found in the blood. This points to the 
possibility that the sulfanilamide in sweat 
is a filtration product. The cells lining 
the acini of the mammary glands be- 
come ingredients of the milk. The sulfan- 
ilamide thrown into the milk with the 
disintegration of these cells is apt to have 
been deposited in the latter an appre- 
ciable period earlier. This earlier period 
was one during which the blood level of 
sulfanilamide was higher. This is a pos- 
sible explanation of the lingering pres- 
ence of the drug in milk. Since the mam- 
mary glands are modified apocrine sweat 
glands, it would be of interest to know 
whether the latter follow the curve pat- 
tern of long excretion characteristic of 
the mammary glands or the shorter one 
of the eccrine sweat glands. 

An experiment is reported in which 
the partition and storage of the drug in 
the blood and skin of the dog were de- 
termined. 

Several experiments are detailed in 
which the concentration and persistence 
of sulfanilamide in the blood, unfiltered 


sweat and filtered sweat were deter- 
mined. 

In some cases a sweat hath nm cause 
the reappearance of sulfanilamide in the 
blood stream even several days after 
the drug has disappear'd from it. 

Shortly after the administration of sul- 
fanilamide it appears in the skin. 'Pile 
quantity deposited there accounts for a 
large share of the entire amount present 
in the body. Sulfanilamide may lx* of 
value, therefore, for certain kinds of in- 
fections within the skin. 

Through the medium of sweat, sulfan- 
ilamide is rapidh made available at the 
surface of the skin. There is some clini- 
cal evidence, and more may be expected 
in the future, to show that sulfanilamide 
is of benefit for the “strcptococcids," or 
superficial streptococcic infections of the 
skin and its folds. 

Untoward reactions from sulfanila- 
mide occur with sufficient frequency to 
withhold its use in the treatment of the 
simpler infections of the skin that re- 
spond to less dangerous applications and 
drugs. 

Common Skin Diseases 

Treatment — A very instructive re- 
port on the treatment of common skin 
diseases is given hy R R. Schmidt. 20 
He states that the normal reaction of the 
unbroken skin is acid, varying between 
a pH of 4 and 6. When inflammation 
occurs and the continuity of the cutane- 
ous surface is broken, a definite alkaline 
reaction sets in. Erythema is followed 
by vesiculation. The vesicles break ami 
exudation takes place, with subsequent 
formation of crusts. This is the picture 
of the most common disorders of the 
skin, dermatitis and eczema . 

The efficacy of applications of solu- 
tions of boric acid and aluminum acetate 
is thus explained on a sound basts. The 
alkaline reaction of the oozing surfaces 
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is neutralized by acid solutions, thus aid- 
ing epithelization to proceed normally. 
Weeping stops and new skin forms. 

Affected areas should be wrapped in 
cheesecloth or gauze and kept wet with 
one of the following preparations : 

Saturated solutions of boric acid 
are usually employed hot. The heat may 
be retained by covering the gauze with 
oiled silk or waxed paper. Solution of 
aluminum acetate, N. F., on the other 
hand, is best used cold. One tablespoon- 
ful of this in a pint (500 cc.) of cold 
water usually is well tolerated. Com- 
presses of this nature must be kept wet, 
otherwise they are detrimental. 

The compresses should be removed at 
night. A mild astringent lotion is then 
applied. An efficient preparation of this 
kind is calamine lotion, N. F. The full 
strength lotion often causes “caking” ; 
serum cannot escape, so that secretions 
are as effectively dammed up as if an 
ointment were applied. It is advisable, 
therefore, to dilute the lotion with an 
equal part of distilled water. 

The use of diluted calamine lotion 
brings up the question of topical medica- 
tion in dermatotherapy. Excessively 
strong remedies are constantly being pre- 
scribed. Best results are obtained with 
mild soothing applications. It is al- 
ways best to begin the management of a 
dermatosis with a weak dilution of con- 
centration of a favorite prescription. 

Dietary restrictions are advisable in 
extensive cases of dermatitis. The intake 
of fluids and salt should be limited. 
Large doses of sodium bromide in cin- 
namon water, given at the onset of an 
attack, are helpful. Intravenous injec- 
tions of sodium thiosulfate or calcium 
thiosulfate are often beneficial. The 
solution of sodium thiosulfate should be 
freshly prepared. 

Roentgen therapy is often of great 
value in subacute and chronic eczema. 


Hypertrophic, thickened patches grow 
soft after a few treatments. Acute 
eczema and dermatitis should not be ex- 
posed to Roentgen rays. 

Occupational Dermatitis — Derma- 
titis due to contact with substances to 
which a worker is exposed in his occu- 
pation is now compensable in many 
states. The detection of the irritant is 
often difficult because of the complex 
chemical compounds used in industry. 
Installation of clean methods of manu- 
facture has reduced the number of such 
cases. 

Prevention of occupational dermatoses 
is possible. Persons in contact with irri- 
tating dust should not use greasy creams. 
Greaseless creams may be used as a 
protection against petrolatum and lubri- 
cating oils, and a lotion containing equal 
parts of boric acid and alcohol applied 
before and after work. Workers exposed 
to irritants should be taught how to 
cleanse their hands. 

The use of patch tests prior to em- 
ployment, in an effort to eliminate those 
applicants susceptible to dermatitis, is not 
feasible. Young untrained workers are 
most susceptible. 

Eczema in Infants and Young Chil- 
dren — The co-operation of the mother 
is of paramount importance in treating 
infants and young children afflicted with 
this disease. Eczema in these little pa- 
tients constitutes one of the most difficult 
chapters in cutaneous therapy. Failures 
and disappointments are frequent. 

The commonest type of infantile 
eczema is presented by the baby with 
red, swollen cheeks covered with crusts. 
There may be patches of dermatitis on 
other parts of the body. Vesiculation and 
exudation are present. This form usually 
begins in the first few months of life. 

The other type of eczema seen most 
frequently begins a little later in the first 
year. This may be preceded by exuda- 



68 


DERMATOLOGY 


tion. The secretions disappear and the 
child acquires patches of dry, scaling skin 
interspersed with papules. The skin else- 
where is also often dry. These children 
are candidates for atopic dermatitis and 
have trouble with their skin throughout 
life. 

The mother is often driven to despera- 
tion by the unsightly appearance of her 
child. He scratches himself constantly. 
A few words of assurance to the mother 
will help to allay her fears of damage 
to the child’s health from lack of sleep. 
Eczema does not leave scars and the 
mother should be told this. (Letting 
grandmother have the child for a few 
weeks sometimes does wonders.) 

It should be ascertained what factor 
or factors in the environment were new 
at the time of onset of the skin trouble. 
Had cod-liver oil or orange juice been 
added to the diet at that time ? Was baby 
playing with a freshly lacquered toy? 
Had a dog joined the family? The pos- 
sibility of contact with an irritant should 
be kept in mind. 

The elimination of an allergen such as 
orange juice or wheat occasionally re- 
sults in improvement. If scratch tests, 
however, show sensitivity to egg while, 
omitting eggs from the diet does not in- 
fluence the eczema. The child may grow 
violently ill after eating eggs, but the 
eczema does not grow worse. Sensitiza- 
tion to egg is merely an indication of 
allergy, and is not the cause of the 
eczema. Hypersensitivity to egg and 
eczema are probably separate manifesta- 
tions of a congenital idiosyncrasy. 

Washing with certain soaps is allowed. 
A weeping skin is slightly alkaline in 
reaction and it has been learned recently 
that such a skin possesses a lessened 
resistance to alkalies. Acidulated soaps 
of sulfonated oils are now obtainable 
and are well tolerated by most individ- 
uals with sensitive skins. In lieu of such 


soaps, the following proceduu* is often 
of \aluc: The child is first scrubbed with 
ordinary soap, leaving the lather on the 
skin for several minutes This is re- 
moved with cold water. Alter dr\ing, a 
5 per cent aqueous solution of tannic 
acid is daubed on liglith. Borated talc 
is then dusted on the lesions to prevent 
the linen from staining. This sequence 
is repeated several times daih . The exu- 
dation tends to stop, am! the child is 
comfortable for several hours after each 
treatment. 

Eczematous patches may be covered 
with zinc paste containing 15 to 25 per 
cent of pure ( not synthetic ) naphthalan. 
Crude coal-tar may be used instead, 
beginning with a concentration of 3 per 
cent and increasing this as improvement 
sets in. 

A child that is covered from head to 
foot with weeping, crusting dermatitis 
does well in the bathtub. Itching stops 
anti crusts are washed away. Kpitheliza- 
tion is hastened by adding a little boric 
acid to the water. 

Atopic Dermatitis The child whose 
dermatitis begins with dry, scaling areas 
of inflammation often has parents who 
have hay-fever, asthma or urticaria. He 
may develop hay-fever or asthma later 
in life. Throughout the years of adoles- 
cence he may have several attacks of 
itching dermatitis that leave their im- 
print on the skin. These brownish, lichen 
ified areas of neurodermatitis are char- 
acteristically located in the bend of the 
elbows, sides of the neck and around the 
eyes. 

Persons suffering from this disease are 
greatly to be pitied, because as yet ne 
remedy has been found to cure it. A 
change of climate often benefits these 
patients, solely because they are removed 
from a harmful environment. A nag- 
ging, neurotic mother may be a predpi- 
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tating factor in bringing on an attack 
of itching, or it may be house dust. 

During an exacerbation of the dis- 
ease, most patients obtain a maximum 
degree of relief from the application of 
cold, wet dressings of aluminum ace- 
tate. When the attack has subsided, a 
weak ointment of crude coal-tar may 
be used on the patches of thickened 
skin. 

The patient should be helped in se- 
curing as much mental and physical 
relaxation as is possible under the cir- 
cumstances of his life Short rest 
periods during the day are indicated. 
The quieting effect of warm baths is 
beneficial, provided that the skin is not 
too dry. The precocious, nervous child 
should be restricted in his mental and 
physical activities. An attempt must be 
made to ease the financial, marital or 
familial burden under which the patient 
is suffering. 

In those individuals exhibiting a posi- 
tive reaction to the intradermal injection 
of minute amounts of house dust or fungi 
of the Trichophyton and Alternaria — 
Hormodendrum — Penicillium group, 
considerable benefit may be anticipated 
from the use of vaccines made from these 
substances. This is especially true of 
those patients showing a strong reaction 
to the dust collected in a vacuum cleaner 
in their own homes. Desensitization to 
animal dander and pollens has not 
proved successful. 

In a small group of such cases the 
administration of small doses of thyroid 
extract produces striking improvement. 
The skin appears to soften and the itch- 
ing diminishes. 

Acne — Acne is a disease whose social 
and economic aspects are of vast im- 
portance. An unsightly complexion bars 
many persons from employment of vari- 
ous kinds. The social adjustment of an 


individual to his environment is made 
difficult by blemishes on his face. 

Since the cause of acne is still in 
doubt, it follows that any disturbance of 
the internal organs should be overcome 
on the theory that thus a possible etio- 
logic factor is being eliminated Gross 
errors of diet and hygiene, as well as 
irregularities of elimination and 
menstruation, should be corrected. 

Many young patients are drinking too 
much milk. A few months ago a boy of 
17 with a severe acne gave a history of 
drinking 3 quarts of milk daily, in addi- 
tion to a full diet of other foodstuffs. 
His mother wondered whether he was 
eating enough. A reduction to a pint of 
milk a day, with prohibition of chocolate, 
nuts and peanut butter greatly improved 
the condition of the acne. 

The anemia of young women may be 
banished with adequate doses of tablets 
of ferrous sulfate. Vitamin therapy, 
although carried to the limit of the pa- 
tient’s pocketbook, has not proved of 
lasting benefit in the experience of the 
writer. 

Patients should indulge in a reason- 
able amount of outdoor exercise. 
Showers in the morning before going 
to work are recommended, in conjunc- 
tion with abdominal massage which the 
patient can carry out himself. Correct 
posture is equally essential. 

Persons with seborrhea and acne 
should wash the face 2 or 3 times daily 
with a neutral soap which they have 
learned does not irritate their skin. Vig- 
orous rubbing with a washcloth or com- 
plexion brush must be avoided. The 
lather is allowed to remain on the face 
for a few minutes before it is washed 
off with cold water. 

The nightly application of a solu- 
tion of borax to the face is advisable. 
The keratolytic action of borax serves to 
remove the scale that plugs the openings 
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of the sebaceous glands It allows the 
skm to breathe again, so to say. The 
patient is told to begin using Y* tea- 
spoonful of borax in a pint (500 cc ) 
of hot water This is applied and the 
face dried 

A small amount of a sulfur lotion is 
then patted on the face and allowed to 
remain over night The use of colloidal 
aluminum silicate (bentonite) provides 
a better vehicle for suspension of sulfut 
than does lime water 

$ P) capitated sulfur 5i% (7 0 Gni ) 
Camphor gi vnfs (0 5 Gm ) 

Bentonite solution 

(2 per cent) f^iv (120 0 cc ) 

Sig — Apply to face at night 

This lotion should be discontinued at 
the first sign of irritation The use of a 
small amount of the lotion at the start 
of treatment and gradually increasing it 
at each application will usually prevent 
this trouble. 

In mild cases of shiny noses accom- 
panied by only a jew papulopustules it is 
often sufficient to prescribe a talc con- 
taining 2 per cent colloidal sulfur. This 
is dusted on the face twice daily 

Blackheads may be removed by ap- 
plying a liberal coat of cold cream con- 
taining 3 per cent resorcinol. After 
an hour or so a towel wrung out of 
steaming water is laid on the face Or 
the patient may place his head over a 
wide-mouthed kettle of steaming water to 
which Yz teaspoonful of spirit of cam- 
phor has been added. Expression of the 
blackheads with a small implement of the 
kind obtainable at any drug store is then 
relatively simple. 

The care of the scalp is essential to the 
successful management of acne This ap- 
plies equally well to seborrheic dermatitis 
of the face Most of these patients are 
beset with dandruff, usually accompanied 
by itching. 


Frequent shampoos with oidinnry 
soap ni tincture of green soap ait* in- 
dicated A tew drops of the following 
lotion, well nibbed into the st.tlp several 
times a week, suit ice to alluv the lttlung 
and scaling 

R l\‘t wi < mol iin'iii»ni 

tnti V, ( s <• t »m » 

S <ilu\ln i/t i»/ «r \\m ( 1 s ( ,ui ) 

( mint oil sj ' j ( 1 tt » t ) 

IU ohol ( 7l> i«*r 

cent) q > fsj\ ( 120 0 t* ) 

Sig \pplj to st.tlp 

Rosacea Rosaie.i ma\ bt assoualed 
with at ne, luit its meth.imsin of produc- 
tion is entireh ditfeienl The disease oc- 
curs chieilv m women over 30 yeais of 
age A charactei istu feature of these 
cases is weakness of tlu abdominal mus- 
tulaluie and ptosis of the internal or- 
gans. A fluoroscopic examination reveals 
a delajed emptying time of the stomach. 
A low gastric acidity is often found. 
The muscular Inpotouiu is extended to 
include the smooth muscle libels of the 
blood-vessels of the face. I’uor muscular 
tone of this character cannot withstand 
the strain of constant dilatation and 
finally gives up the fight altogether. The 
vessels remain dilated and the clinical 
picture of flushing, dilated blood -vessels 
and purplish discoloration is complete. 

Measures should be adopted to pre- 
vent this cycle of events. Hydrother- 
apy, correct posture ami massage are 
important adjuncts of therapy. Avoid- 
ance of alcohol and hot and spicy foods 
is manifestly necessary. To aid digestion 
the following prescription has proved of 
value : 

5 Hydrochloric acid fSufs (10.0cc.) 

Pepsin scales Siifs (10,0 Gm.) 

Elix lacto peps fjiv (120.0 cc.) 

M. Sig. : Take 1 dram (4 cc.) in a little water 
after meals, through a glass tube. 

The irritating action of soap should 
be avoided. An ointment containing 
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from 2 to 4 per cent of ichthyol and 
4 per cent of sulfur incorporated in a 
greaseless base has proved beneficial. 
This is applied at night. 

Psoriasis — A change of climate 
often produces a decided improvement 
in psoriasis, especially in those cases 
complicated by arthritis. 

No specific remedy against this dis- 
ease exists. Nevertheless, the patient 
must be warned against the danger of 
neglecting treatment. Untreated psoriasis 
has a tendency to spread over the entire 
body. Patients with psoriasis should get 
as much sunshine as possible, wear 
light, white clothes, and apply an oint- 
ment to the lesions at least every other 
night. Those who are eating too much 
fat should reduce its intake. A little des- 
iccated thyroid extract taken daily oc- 
casionally works wonders. In other 
patients a course of Asiatic pills brings 
an involution of the lesions. 

Whole blood injections have proved 
of value in preventing a fresh spread of 
the disease, especially if the attack oc- 
curs in the summer or winter. 

The choice of a topical medicament is 
difficult. Depending on the amount 
of cutaneous involvement, varying 
strengths of ammoniated mercury 
ointment may be used. For large areas 
it is best to begin with a 3 per cent oint- 
ment containing 2 per cent salicylic 
acid with which to remove the scales. A 
patient who has never rubbed mer- 
cury on his skin should first be tested 
for possible idiosyncrasy to this drug. 
Some patients do better with an oint- 
ment of crude coal-tar, especially if 
they own a sun lamp which they can 
use in conjunction with the ointment. 

Herpes Simplex and Zoster — The 
author practiced vaccination of patients 
afflicted with simple herpes for many 
years. A vesicle is opened and its con- 
tents scarified into a previously selected 


area of skin. Local reactions occur in 
about 30 per cent of patients treated m 
this manner, and these individuals re- 
main free from further attacks. Lately, 
the use of smallpox vaccine has pro- 
duced better results. 

The pain of herpes zoster often re- 
sponds favorably to iodine medication. 
Intravenous injections of sodium iodide 
in conjunction with large doses of potas- 
sium iodide by mouth seem to amelio- 
rate the suffering Heat applied locally, 
followed by dusting with a borated tal- 
cum powder, is beneficial. 

Varicose Ulcers of the Leg 

Treatment — Varicose ulcers have 
long been considered one of the most 
troublesome conditions confronting the 
general practitioner and to some extent 
even the specialist. The mass of litera- 
ture on the subject, giving a variety of 
modes of treatment and technic as nu- 
merous as the publications themselves, 
shows the difficulties which the physi- 
cian has to face. 

In order to clear up a varicose ulcer, 
according to Isaak, 21 it is necessary (1) 
to eliminate the cause, (2) to stimulate 
the granulation of the ulcer, and (3) 
to improve the circulation of the blood 
and the lymph. 

If the ulcer is not caused by thrombo- 
phlebitis, the varicose veins first must be 
obliterated by the injection method. In 
case of thrombophlebitis, however, the 
injection method should under no cir- 
cumstances be employed as long as active 
inflammatory processes are present ; and 
even after the thrombophlebitis has sub- 
sided, caution must be exercised, since 
the condition is apt to flare up again 
easily. Those varicose veins which sur- 
round the ulcer or are in its proximity 
should be sclerosed first in order to 
restore better blood circulation to the 
ulcer. The artificial inflammation of the 
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vein and occasionally of the surrounding 
tissue, caused by the obliteration of the 
vein, results in an increase of leukocytes 
in that tissue to the extent that they 
form a wall or a barrier around the 
ulcer. 

Regarding the stimulation of granula- 
tion tissue, the following technic has 
been used in the New York Post-Grad- 
uate Medical School of the Columbia 
University Clinic for the past 2 years 
after having been successfully tried in 
private practice for a number of years. 
After protecting the surrounding skin 
by a thick layer of zinc oxide paste , the 
ulcer itself is covered with a few layers 
of thin genuine silver leaf, which is gen- 
erally used by sign painters to paint sil- 
ver letters on windows and which is 
available in 3 brands, an American, a 
German, and a Japanese, the American 
being found to be the thickest and there- 
fore the best. They can be purchased in 
any paint store. 

The ulcer is then covered with a 
thick layer of cotton and bandaged 
tightly. The silver leaf treatment has a 
double effect, the air-tight occlusion of 
the ulcer forming a wet chamber, a treat- 
ment formerly accomplished by adhesive 
strappings or a cover of lead or zinc 
foil, and having also an apparent cata- 
lyzing effect. Fresh red and healthy 
granulations under the silver leaf appear 
quickly without having a tendency to de- 
cay. The oozing of the wound decreases 
remarkably, and the fetid odor of the 
ulcer rapidly disappears. Among the 
ulcers treated at the clinic was a Roent- 
gen ray ulcer occurring on the hand. It 
did not clear up when treated with aloe 
vera leaf, but responded quickly to the 
treatment with silver leaf. It is impor- 
tant to protect the surrounding tissue 
with zinc oxide paste, in order to pre- 
vent maceration of the skin by the secre- 
tion of the ulcer. The cotton which has 


been placed on the silver leaf is used to 
absorb the secretion. It is understood 
that the ulcer must he dressed again in 
3 to 8 days, according to individual 
needs. If there should he much secre- 
tion, a burning pain will appear and a 
new dressing of the ulcer is indicated. 
The surrounding tissue is then washed 
with purified petroleum benzine, 
ether or olive oil. 

To restore blood cif dilution in the leg 
to a healthy state, zinc-gelatin band- 
ages (Unna’s boot) mnv he applied 
from the toes up to the knee. Formerly 
the application of these bandages was 
rather troublesome and wearisome, but 
there are now available several Hpes of 
such ready-made bandages manufactured 
in this country, which greatly facilitate 
the dressing, as they are ready to use 
after removal from their containers. The 
bandage must lie applied tightly in the 
following manner : 

Elevate the leg for a few minutes. After 
local treatment of eczema or ulcer and appli- 
cation of padding, start handaging on the lateral 
side of the foot just above the toes, and then 
proceed under the sole and around the inner 
side of the font, so that the arch is lifted prop- 
erly ; repeat this turn once or twice, and then 
bring the bandage up above the angle in a 
figure-of-eight and repeat a few times as 
needed, until the whole foot and the lower part 
of the leg are covered with the bandage. It is 
advisable to cut off the bandage now and again 
in order to get a more even dressing, according 
to the configuration of the leg, without pulling 
the bandage unevenly. Apply the tamdnge so 
that 1 layer covers one-half of the former layer 
and they lx>th form a solid and uniform mass. 
Such a dressing can, if necessary, he worn for 
2 or 3 months Indore removal. It is possible to 
treat the ulcer locally without removing the 
supporting dressing hy cutting a window in the 
bandage. A water-tight rubber bath boot, 
now cm the market, enables the patient to bathe 
and provides a water-proof protection for the 
zinc-gelatin bandage. 

Only when the surrounding tissue of an ulcer 
is covered by eczematous lesions which ooze 
severely is local treatment, consisting of dress- 
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ings wet with boric acid or painting with 
methyl -ros aili n e ( gentian violet), 2 per 
cent aqueous solution, needed. 

It is understood that the varicose ulcer, 
owing to its varying causation, shows remark- 
able differences in its process of healing, de- 
pending on whether the ulcer was caused by 
chronic congestion or by thrombophlebitis, or 
whether it is situated in pathologic tissue or 
in relatively normal skin. Often the small but 
deep crater-like ulcers, usually found in highly 
inflamed, reddened and swollen skin, which are 
caused by thrombophlebitis, have shown a 
tendency to heal slowly. It even was found in 
some cases that such ulcers would not respond 
to several weeks of treatment and that some- 
times during that period they even would en- 
large somewhat in spite of injections into the 
varicose veins, until finally they suddenly 
started to heal. This was, no doubt, due to 
the fact that the inflammation at the root of 
the ulcer had been arrested. Flat ulcers sur- 
rounded by heavily damaged eczematous and 
erythematous, or also by atrophic or callously 
hypertrophic, tissue showing little edema and 
often covered by thick, hard crusts, heal very 
slowly, while large deep ulcers caused by 
embolic occlusion of a vein and usually sur- 
rounded by relatively healthy tissue granulate 
quickly along the edges. These ulcers can be 
observed to close gradually under treatment, 
with granulation proceeding from day to day 
and covering a large area within a short time. 
It is amazing to see how an ulcer almost the 
size of the palm, which previously failed to 
respond to every other therapy, will heal com- 
pletely within a few weeks after sclerosis of 
the veins, treatment with silver leaf and bandag- 
ing, while the patient is up and about. 

Thrombophlebitis of the leg can be treated 
successfully by local application of 10 per cent 
icht ham mol -zinc paste and zinc -gelatin 
bandages without confining the patient to bed. 
In cases of this condition particularly, such a 
dressing should be worn for a long time. 


If varicose veins are hidden in edematous 
tissue a zinc-gelatin bandage is employed to 
reduce the swelling, and when the varicose 
veins are visible again, they can be treated in 
the usual manner. 
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GYNECOLOGY AND OBSTETRICS 

By Arthur First, M.D 

I. GYNECOLOGY 


AMENORRHEA 

Treatment — Cases of delayed men- 
struation, now generally ascribed to tem- 
porary endocrine dysfunctions, might in 
fact occur despite normal hormone secre- 
tion and be due to abnormally decreased 
vascular responsiveness. It therefore 
seemed worth while to Soskin, Wachtel 
and Hechter 1 to attempt to treat such 
cases by pharmacologic rather than by 
endocrine means. 

It was decided to potentiate the 
naturally occurring acetylcholine in the 
uterine endometrium with prostigmin 
methylsulfate, a synthetic physostig- 
mine-like substance which is commer- 
cially available. In animals and women 
prostigmin did not terminate a preg- 
nancy in a single instance, even when 
relatively huge amounts of the drug were 
given. 

In cases of delayed menstruation in 
which early pregnancy was ruled out by 
the history and physical examination, 
supplemented by the Friedman test when 
necessary, prostigmine invariably pre- 
cipitated the menstrual flow. The flow 
started as soon as half an hour after the 
injection in 1 instance. The longest in- 
terval between the last injection and the 
beginning of the flow was 78 hours. The 
average time which elapsed was 28 
hours. In some instances the amount of 
flow was somewhat heavier than that 
usually experienced by the patient, 
though not alarmingly so. With 1 ex- 
ception, all the patients reported normal 
menstruation at their next regular 
period. 

In most instances the patients were 
injected intramuscularly, with 2 cc. of 


1 20fX) solution of prostigmin methyl- 
sulfate on 3 successive mornings 

The constancy of the tesults m men- 
strual delay and the lack oi effect on 
pregnancy make it possible, the authoi.s 
claim, to use piostigmm as a m unbilled 
treatment for menstrual delay and a 
therapeutic test foi preguanev 


CERVIX 

Carcinoma 

From 1913 to l‘<39 inclusive, '<10 pa- 
tients with carcinoma of the cervix were 
admitted to the Gynecologic Service of 
the University Hospital, in this case 
series, the cancer was recognized some 
time after supravaginal hysterectomy 
had been performed in 43 patients, an 
incidence of 4.7 per cent. In the second 
series, which comprised the 1117 pa- 
tients who had been admitted to Phila- 
delphia Genera! Hospital since the estab- 
lishment of its Radiologic Department, 
in 1922, supravaginal hysterectomy had 
been carried out prior to the diagnosis 
of cancer in 24 cases, an incidence of 
2. 1 5 per cent. 

Behney 2 analyzing these cases notes 
that carcinoma of the cervix after supra- 
vaginal hysterectomy behaves similarly 
to the same disease when the fundus is 
retained. Its resjMmse to treatment is no 
worse than that of "cervix*' cancer in 
general, and in some clinics is better. 

Approximately 40 per cent of "stump” 
cancers recognized 3 years after subtotal 
hysterectomy, or within 6 months of the 
appearance of the first symptoms, were 
living and well 5 years after treatment. 
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Subtotal hysterectomy appears to im- 
prove the chance of cure if performed 
before carcinoma of the cervix has been 
acquired. 

The probable development of vesico- 
vaginal fistulas is greater than when the 
fundus is present. Fistulas are more 
often due to the disease than the result 
of treatment. 

Meticulous examination of the cervix 
should be made a part of every gyneco- 
logic examination. Areas which are nor- 
mal should be removed for histologic 
study. These principles are no less im- 
portant when removal of the fundus is 
contemplated. 

Complete hysterectomy is an excellent 
manner of dealing with disease of the 
cervix when the fundus is to be re- 
moved. However, in the hands of those 
whose experience is limited, supravagi- 
nal hysterectomy, combined with trach- 
electomy, is satisfactory and less haz- 
ardous. 

An experiment in cancer control by 
making periodic pelvic examinations of 
1000 well women 30 years of age and 
over twice a year for 5 years is reported 
by Macfarlane, Fetterman and Sturgis. 3 

These examinations consisted of: 

1. A careful bimanual pelvic exami- 
nation. 

2. A careful inspection of the cervix 
in a good light. 

3. The application of Lugol’s solu- 
tion to the cervix according to the tech- 
nic of Schiller. 

4. The use of a blunt tipped pocked 
probe to detect friability of tissue ac- 
cording to the technic of Chrobak. 

At first quite a few biopsies were per- 
formed. As the experiment proceeded, 
the investigators were more inclined to 
recommend the removal of cervical pa- 
thology in toto by means of surgery or 
conization. 
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In the first 1000 examinations 4 malig- 
nancies of the uterus were found. 

In addition to these early malig- 
nancies, 35 7 benign lesions were found 
in 318 volunteers. These comprised 
papillomas 1, leukoplakic areas 6, polyps 
43, endocervicitis and cervicitis 48, in- 
flammatory erosions 189 (simple 50, 
papillary 53, follicular 1, not specified 
85), myomatous tumors 66, ovarian 
cysts 4. 

Upon the second examination of these 
1000 volunteers, after an interval of 6 
months, no malignancies were found. 
Old lesions were present in 177 women, 
76 new lesions were found in 69 women. 
These new lesions comprised leukoplakic 
areas 4, polyps 15, endocervicitis and 
cervicitis 19, inflammatory erosions 24, 
(simple 10, papillary 10, follicular 2, not 
specified 2), myomatous tumors 14, 
ovarian cysts 0. 

Relief of Pain in Carcinoma of 
Cervix — Todd 4 has pointed out that 2 
types of pain, visceral and somatic, were 
experienced in advanced carcinoma of 
the cervix uteri and that they could be 
differentiated clinically. The author in- 
vestigated 33 cases: 15 of visceral pain 
and 18 of somatic. The treatment advo- 
cated was presacral neurectomy for 
visceral pain and intrathecal injections 
of absolute alcohol for somatic. When 
the appropriate method was used, the 
percentage of success was high. 

In the past 2 years Todd has con- 
tinued this research in a further series 
of 55 cases and reports relief in 90 per 
cent. In investigating the cases a care- 
ful history and description of the pain 
is taken, a neurologic examination is 
made, examination under anesthesia, cys- 
toscopy, sigmoidoscopy and exclusion of 
pyometra are done and roentgenography 
of the lumbosacral spine and pelvis and 
pyelography complete the investigation. 
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Then an assessment is made of the type 
of pain and of the nerve path concerned. 

Todd regards pain of sufficient sever- 
ity to prevent sleep unless sedatives are 
administered as the most reliable indica- 
tion of intractability. A week or even 
longer may be necessary for deciding 
whether the pain is minimal and the pa- 
tient over-reacting to it. He is convinced 
that it is most important to have a pre- 
cise objective phenomenon, such as in- 
terference with sleep, when attempting 
to assess and treat patients alleged to 
have severe pain. 

As regards visceral pain, the com- 
monest cause is ulceration of the rectum, 
malignant involvement of the base of the 
bladder, or pyometra. Either direct local 
therapy or presacral neurectomy has al- 
most always given relief. In cases asso- 
ciated with an advancing malignant 
process an alternative therapy to pre- 
sacral neurectomy consists in injections 
of alcohol so administered as to affect 
the upper lumbar roots, and the author 
thinks this will replace neurectomy in 
the malignant cases. 

Intrathecal injections of alcohol have 
been given in 28 further cases of soma- 
tic limb pain. The average duration of 
relief was 3 months. Two patients are 
still alive, having been treated over 2 
years ago, and the relief has persisted, 
though in one the pain is beginning to 
recur. Failure to achieve relief probably 
indicates a technical imperfection or the 
presence of cord compression or is due 
to drug addiction. It is emphasized that 
injections of alcohol should be given 
only in the presence of malignant dis- 
ease. 

The use of cobra venom for intract- 
able pain associated with incurable pel- 
vic cancer is advocated by Kelso. 5 

The cobra venom is supplied in 1 cc. 
ampoules, each representing 5 mouse 
units. It was given intramuscularly. The 


initial dose wa> 0.5 cc , with succeeding 
daily dusts of 1 tv. until n-lief was ob- 
tained. or until 10 ampoules weie given. 
It was noted that in 12 « *1 the eases ie- 
ported the estimated lelief of pain 
ranged from 85 to 1(10 per rent. While 
there were no .serious untow aid sequelae, 
there were definite loeal and sWemie 
reactions encountered, nianitested by 
transitory shock and < erebn *vn-«cu!, ir dis- 
turbances. The iw of cobra \enoin, the 
author feels, should be limited to eaie- 
fully chosen eases and its effects closely 
observed until its physiologic action is 
better known to the clinician and its 
ultimate results more clearly defined. 

Endoeervieitis 

The treatment of endoeervieitis with 
COn snow (dry ice) is reported by 
Weitzner.** This investigator applied 
topically a rod of solid carbon diox- 
ide to the cervical canal for from ftO to 
90 seconds in the treatment of 325 cases 
of endoeervieitis. The first patient was 
treated in May. l‘>3l, and the last in 
December, 1 * 135 ; 70 per cent of the pa- 
tients required only 1 treatment for a 
cure (cases with erosion responded 
more readily to the treatment), 15 per 
cent required 2 treatments and 15 per 
cent were treated 3 or more times. No 
postoperative sequelae, such as bleeding, 
inflammation or stenosis of the cervical 
canal, have been observed after 2*4 
years of follow-up. Inspection of the 
treated areas 24 hours after treatment 
shows them to he covered by a grayish 
pseudomembrane. Seven days after 
treatment the areas are no longer so 
covered. The cervix bleeds readily to 
touch. Biopsies taken at this stage show 
areas of necrosis still present, but in 
general the picture is one of early re- 
generation, especially in the region of 
the stratified squamous epithelium. In- 
flammatory changes are absent. From 10 
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to 17 days after treatment macroscopic 
signs of healing are visible. From 3 to 4 
weeks after treatment the entire area of 
the erosion is covered by stratified epi- 
thelium. Eight weeks after treatment cer- 
vical biopsy shows complete cure. 

In 31 of 111 cases atypical cells were 
found on microscopic study in atypical 
arrangement, apparently invading the 
surrounding tissue. These cells resem- 
bled the earliest stages of the cervical 
malignant changes to such an extent that 
treatment was suspended pending fur- 
ther study and follow-up. 

On the basis of 201 biopsies taken 
from the cervices showing the atypical 
cells the following statements are made : 
(1) There were erosions in all cases 
prior to treatment. (2) The number of 
treatments had no influence on the de- 
velopment of atypical cells. (3) The 
atypism was observed as early as 1 
week after treatment. (4) The dura- 
tion of the atypism ranged from 3 
months to more than 2% years. (S) 
Cases with atypical cells showed macro- 
scopically a perfectly smooth normal 
cervical surface. Thus it appears that 
these nests of atypical cells may be re- 
garded as signs of increased activity of 
the stratified squamous cell epithelium 
in a healing erosion and not true malig- 
nant changes. 


CHEMOTHERAPY 

The value of chemotherapy in obstet- 
rics and gynecology is discussed by 
Douglas. 7 

Sulfanilamide was the drug used in 
all patients in this study, excepting those 
with pneumonia, where sulfapyridine 
was employed. The present study is 
based on an analysis of 180 patients 
treated during the past 3 years in the 
New York Lying-in Hospital. There 
were 115 patients with urinary tract 


infections, 86 of whom were obstetric, 
and 29 gynecologic ; 34 patients had 
gonorrhea, 20 puerperal or postabortal 
infections, 7 pneumonia, and 4 miscel- 
laneous infections. Included in this lat- 
ter group, there are 1 case of lympho- 
granuloma venereum and 1 patient with 
subacute bacterial endocarditis. 

All patients were treated in the Hos- 
pital as bed patients, with the exception 
of a few with chronic urinary tract 
infection who were treated by means of 
1 or more courses of small dosage, con- 
sisting of 22 y 2 grains (1.5 Gm.) per 
day for 5 days while attending the Out- 
Patient Department. Unless some reason 
to the contrary existed, all medication 
in the hospital was given at 4-hour inter- 
vals, both by day and by night, com- 
bined with an equal amount of sodium 
bicarbonate. Blood hemoglobin esti- 
mations and the white blood count were 
done on all hospital patients at least 
every second day. The drug concentra- 
tion in the blood, and the urine if indi- 
cated, was done at similar intervals. 
An attempt was made to control the 
fluid intake, unless contraindicated by 
fever, so that the urinary output would 
approximate 1000 cc per day. No die- 
tary restrictions were employed. Nico- 
tinic acid was used with some apparent 
success in a number of the recent cases 
in an attempt to eliminate some of the 
minor toxic symptoms. 

I. Urinary Tract Infections 

In general where “small” dosage, 
“30 grains (2 Gm.) daily,” was employed 
the blood level of free sulfanilamide was 
usually 2 to 4 mg. per cent and the urine 
concentration about 40 to 75 mg. per 
cent. Where the “medium” dosage, 60 
grains (4 Gm.) daily, was used the fig- 
ures were 5 to 7 mg. per cent in the 
blood and 100 to 150 mg. per cent in 
the urine. The concentrations in the 
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blood with “large” dosage, 105 grains 
(7 Gm.), varied from 7 to 15 mg. per 
cent and in the urine from 200 to 400 
mg. per cent. 

In the evaluation of results in ob- 
stetrics and gynecologic urinary tract 
infections, the following fundamental 
considerations must be kept constantly 
in mind. 

Organisms of the colon aerogcnes 
group are the chief cause of urinary 
tract infections, complicating obstetric 
and gynecologic conditions. The urine 
under such circumstances can usually 
be rendered sterile with varying amounts 
of sulfanilamide. Subsequent follow-up 
is necessary because reinfection may re- 
cur if the same conditions subsequently 
exist as were present prior to the initial 
infection. 

The urinary tract should he free from 
organisms before the patient is finally 
discharged. It is usually more difficult 
to render the urine sterile where the 
infection has been severe or has existed 
over a long period of time. 

In antepartum bacilluria ami definite 
pyelitis, the urine was rendered bacilli - 
free and kept so in 10 of 13 cases. This 
fact is of great importance in the pre- 
vention of pyelitis. The earlier the diag- 
nosis and treatment, the better the re- 
sults will be. 

The primary infecting organism was 
eliminated from the urinary tract in 69 
per cent of a group of 115 obstetric and 
gynecologic patients with bacilluria or 
pyelitis, who were treated with sulfan- 
ilamide. 

II. Gonorrhea 

1. The author points out that the orig- 
inal diagnostic procedure and all follow- 
up examinations should include cultures 
as well as smears. 

2. Adequate dosage (75 to 90 grains 
— 5 to 6 Gm. daily) for about 7 days is 


mvc'MP, ftu lb*- »u< * iMMlmcnt 

of the disease. 

3. Cure is effected during the first 
48 hours of thetap) iti the m.ijont\ of 
patients, but orca-ion.div it takes at least 
5 days. 

1. < Iradualh decreasing d"-uge of the 
drug is not indicated following tin- initial 

"high” dos.itr,- 

5. i iospitah/attoti is cssetili.il On the 
satisfacton and safe empbw mem of sul 
fanilamido. 

6. Iiapha/atd treatment with inade- 
quate dosage often tenders the* patient 
asymptomatic. Such individuals may he 
a serious menace to sneielv hv spread' 
ing the disease, m addition to bringing 
discredit to this form of theiapv. 

III. Puerperal and Postabortal 
Infections 

Douglas points out that prop! i> lactic 
cultures should he taken where later 
infection appears probable, that suhan- 
ilamide is usually indicated in infections 
caused by hemolytic sttepu«e<<cvi or / f. 
rcc/c/f/i and that the drug is not known 
to exert any definite therapeutic effect 
in other types of infection. 


CONTRACEPTION 

A selected group of rout inceptive 
patients from a hospital obstetric service 
has been studied by Beebe and < iambic" 
for variations in the risk of conception 
associated with contraceptive practice. 
It has been shown that before admission : 

1. There were the expected religious 
and occupational differences in the ex- 
tent of contraceptive practice. 

2. While contraception was practiced 
the risk of conception was almost fiO 
per cent below that incurred without 
contraception. 

3. Withdrawal, douche or condom, 
used alone or in combination, was relied 
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on in 90 per cent of the contraceptive 
practice. 

4. The risk of conception while the 
condom was used alone was 80 per cent 
below the noncontraceptive level, the cor- 
responding figure for the douche being 
40 per cent. 

After the hospital had given advice to 
this interested group : 

1. The relative dependence on contra- 
ception increased from 65 to 95 per 
cent. 

2. The pregnancy rate for contracep- 
tive practice declined about 70 per cent 
below the preclinic level, all methods 
contributing to the increase in protec- 
tion; the contraceptive rate was about 
85 per cent lower than the preclinic non- 
contraceptive rate of this group. 

3. Only 65 per cent of those who pur- 
chased the supplies ever used them, and 
of these 25 per cent were continuing 
their use 20 months later. 

4. It seemed that the technic of in- 
struction, in suggesting alternatives, and 
the relative inaccessibility of supplies for 
some had combined to discourage the use 
of the method advised. 

A study of 500 contraceptive cases 
from private practice is presented by 
Warner. 9 In 94.3 per cent of these pa- 
tients contraception was admittedly being 
practiced before the medical consultation. 
The cases are drawn from various re- 
ligious, age and economic groups. The 
women requested contraceptive advice 
for a variety of health, psychologic and 
economic reasons. More than 50 per 
cent (276) of the women in this study 
were employed of necessity. Ninety per 
cent of the “premarital” group stated 
that they had to continue working after 
marriage. Half of the group of 500 
stated that inadequate income was their 
main reason for wanting to avoid fur- 
ther pregnancies. 


The majority of women sought con- 
traceptive advice during the first year 
of marriage, the remainder from 1 to 
30 years after marriage. The trend 
among the younger group is toward ob- 
taining contraceptive advice premaritally. 

Fifty-seven per cent of the unmar- 
ried and 6.5 per cent of the married 
women had intact hymens. Most of 
these required medical dilation. Thirty- 
eight per cent of those seeking premarital 
advice were already having sex relations. 

Fifty-three per cent of the women had 
planned pregnancies, usually 1 or 2 chil- 
dren, the average being 1.8 children per 
mother. Of all the pregnancies, 60 per 
cent were accidental and resulted from 
the failure of various types of contracep- 
tion. An analysis of these failures is 
given. Five per cent of the total group 
had been pregnant before marriage. Very 
few accidental pregnancies occurred in 
the group instructed premaritally. 

A most important observation was 
that medically prescribed contraceptive 
advice reduced the number of abortions 
by four-fifths. Forty-two per cent of the 
252 parous women had had abortions. 
Sixty-four per cent admitted to 1 abor- 
tion and 36 per cent had had 2 or more 
abortions. The majority of abortions oc- 
curred in married women. 

The most frequent method which the 
author prescribed was the vaginal dia- 
phragm lubricated with a contraceptive 
jelly or cream (90.8 per cent of the 
cases). The sizes most frequently pre- 
scribed were, in order, 80 mm., 75 mm., 
and 85 mm. This method proved to be 
97.6 per cent effective and improved 
marital adjustment. The most frequent 
causes for sexual dissatisfaction are 
analyzed. 

Every “premarital” couple expressed 
the desire for offspring in the future. 
They felt the need for temporary con- 
traceptive advice and wanted the as.- 
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surance that the method would not cause 
sterility. 

DYSMENORRHEA 

Treatment — The hypodermic use of 
adrenalin chloride for relief of men- 
strual cramps is reported by Wolfe. 10 
He gave 7 patients with dysmenorrhea 
hypodermic injections of epinephrine on 
the theory that contraction rings and 
menstrual cramps are produced by spasm 
of the cervical and uterine muscle fibers 
and that they can be relieved through 
the autonomic nervous system by stim- 
ulating the sympathetics. Five of the 
patients had a less severe type of dis- 
order ; they responded promptly and ex- 
perienced relief within 5 minutes of the 
injection. 

Abarbanel 11 investigated the percu- 
taneous administration of testosterone 
propionate for dysmenorrhea in 10 pa- 
tients. The method is indicated when 
patients object to injections, when they 
cannot come regularly to the dispensary, 
in those previously treated by injection 
with few residual symptoms and in those 
who, having to leave town, cannot secure 
the injections. Each patient is urged to 
receive parenteral therapy first, as the 1 
required dosage by this route affords a 
guide to the amount necessary percu- 
taneously. Patients who do not respond 
to parenteral therapy usually will not 
respond to cutaneous administration. 

The dosage required by the percu- 
taneous route is from 3 to 6 times as 
great as that which is necessary for the 
subcutaneous route, depending mainly 
on the vehicle. Sesame oil has proved 
more effective than any of the ointment 
bases tried. The areas utilized for per- 
cutaneous administration have been the 
axillary region, the inner part of the 
thighs or the deltoid region. If the 
gynecologic examination is negative, the 
patient is told to begin percutaneous ad- 


ministration from 10 davs to 2 weeks 
before the expected onset of the next 
menstruation. If the uterus is small or 
anatomically misplaced, ot both, or if 
the patient is 30 or more \ ears old, .she 
is advised to begin applications trom 4 to 
5 days after the period is mei and to 
continue them for the remainder of the 
cycle. The total dosage per e\ele has 
ranged from to !*« grains (JO to ( K) 
mg.) of the testosterone. Math patient 
must be treated individual!) and no set 
dosage schedule can he outlined. 

After 3 successive periods with little 
or no discomfort, therapy is discontinued 
for a month to observe whether improve- 
ment is maintained, if not, treatment is 
repeated. Only 1 of the aut hoi's 10 
patients was not telieved. 

Palliative Treatment - In this study 
a combination of 5 grains (0.3 ( !m. ) of 
acetylsalicylic acid, 3 grains (0.2 < ini.) 
of phenacetin, and grain (0.0-15 
Gm.) of propadrine hydrochloride 
was used by Ainlav 1 - for the palliative 
treatment of dysmenorrhea. 

The propadrine hydrochloride is a 
marked antispasmodic and decongestant 
without side effects. It is far superior to 
ephedrine as an antispasmodic and much 
less toxic. 

The patients were given 3 capsules 
daily (except in the most severe eases, 
when the patient received 1 every 3 
hours) at the very first onset of dis- 
tress, and continued until the third day 
of the period. Pain after the third day 
is not relieved well by this preparation 
and should lead one to suspect some 
organic lesion. This preparation, the au- 
thor found, offers marked relief for the 
majority of women who suffer distress 
and depression during the menstrual 
period. 

Ovarian Dysmenorrhea 

Ovarian dysmenorrhea, according to 
Browne , 18 is a definite clinical entity 
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with characteristic symptoms and signs 
which allow of an accurate diagnosis. It 
is present alone in about 11 per cent of 
all cases of dysmenorrhea but may be 
associated with dysmenorrhea of uterine 
origin, thus constituting “mixed” dys- 
menorrhea. 

True ovarian dysmenorrhea, the au- 
thor claims, can be completely cured by 
bilateral ovarian denervation . He did 
not observe any ill effects following this 
operation. In the severe and intractable 
dysmenorrhea of uterine and ovarian 
origin both bilateral ovarian denerva- 
tion and presacral sympathectomy are 
probably indicated. 

In an effort to separate clinically uter- 
ine from ovarian dysmenorrhea the au- 
thor devised a test employing a sound. 
In several cases a small intrauterine 
bag inflated to 5 cc. capacity was used, 
with full aseptic precautions, to test for 
uterine pain. In others, when the fal- 
lopian tubes of the patient were blocked, 
Rubin’s apparatus was used up to 300 
mm. of mercury pressure. From these 
methods the author concluded that typi- 
cal uterine pain is accurately referred 
to the midline of the lower part of the 
abdomen in the immediate suprapubic 
area, although it may sometimes reach 
as high as the umbilicus. This was true 
in 49 per cent of the patients examined. 
In 11 per cent of somewhat exceptional 
instances of uterine dysmenorrhea the 
passing of a uterine sound produced 
atypical referred pain in some other 
part of the lower abdominal area. In 
most of these there was some palpable 
pelvic abnormality. The passing of the 
sound was painless in approximately 36 
per cent of the patients, many of whom 
were not suffering from dysmenorrhea; 
it produced pain referred exactly to the 
umbilicus in 2 per cent, and to the mid- 
line of the vulva about the position of 
the clitoris in the other 2 per cent. 


Pathways for painful ovarian stimuli 
exist in the ovarian nerves. The neuro- 
genic eitologic theory of ovarian dys- 
menorrhea is accepted by the authors as 
the most likely and his microscopic mate- 
rial confirms these observations. Sclero- 
cystic ovarian changes are constant in 
severe ovarian dysmenorrhea and are 
probably secondary to pre-existing 
ovarian nerve lesions. Cervical dilation, 
with or without uterine curettage, re- 
lieves only those cases of uterine dys- 
menorrhea in which there is no serious 
premenstrual discomfort or pain. It is 
pointed out that Cotte’s 60 per cent cure 
rate of uterine dysmenorrhea by pre- 
sacral sympathectomy, when consid- 
ered along with the author’s 11 per cent 
rate in cases of isolated ovarian dys- 
menorrhea following bilateral ovarian 
denervation, suggests that the remain- 
ing 25 to 30 per cent of cases of severe 
dysmenorrhea are of the “mixed” type 
or, possibly, of endocrine origin. 


HORMONES IN GYNECOLOGY 

Androgen Therapy 

An evaluation of androgenic therapy 
in gynecologic practice is presented by 
Huffman. 14 Effects in 22 women who 
received androgenic therapy parallel 
those produced in laboratory animals by 
injections of testosterone propionate . 
In the author’s cases, functional uterine 
bleeding was inhibited by the male sex 
hormone. In this group, no notable mas- 
culinizing changes developed, except oc- 
casional temporary hypertrophy of the 
clitoris. Three of these patients have 
been under observation for more than 2 
years. 

Testosterone propionate will bring 
about a cessation of genital activity in 
human beings as it has been observed to 
do in the adult female rabbits and rats. 
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This effect is the result of pituitary 
rather than ovarian inactivation. The 
changes produced by the male sex hor- 
mone are temporary, with resumption 
of cyclic phenomena in the genitalia after 
administration is discontinued. When 
large doses of testosterone propionate 
(over 5% to 7% grains — 350 to 500 
mg.) are injected over a considerable 
period of time, temporary masculinizing 
changes, especially hypertrophy of the 
clitoris, may appear. Inhibition of activ- 
ity in the lactating breast after the ad- 
ministration of testosterone propionate 
has been observed clinically and has been 
demonstrated histologically in animals. 
Reports in the literature indicate that 
reproduction is possible and that normal 
young have been born to human beings 
who have received male sex hormone 
prior to their pregnancies. 

There is considerable evidence to sug- 
gest that androgenic therapy has a place 
in the treatment of functional uterine 
bleeding , mastalgias and puerperal breast 
engorgement , and for the inhibition of 
lactation. Further investigation of its 
use in dysmenorrhea and the treatment 
of menstrual molimina seems indicated. 
The use of male sex hormone may, per- 
haps, be advantageously used in prefer- 
ence to the estrogens in certain selected 
instances of menopausal disturbances. 

Further studies on the androgen 
therapy of gynecologic disorders is re- 
ported by Greenhill and Freed. 15 Twelve 
patients have been more recently receiv- 
ing testosterone propionate. This group 
consists of 3 patients with functional 
menorrhagia, 1 with menorrhagia and 
dysmenorrhea, 3 with menometrorrhagia, 
1 with premenstrual migraine, and 4 with 
painful breasts preceding the menses. 
The patients with uterine bleeding re- 
ceived testosterone propionate in 25 
to 50 mg. injections 3 times weekly for 
1 month, and those with painful breasts 


and migraine were gnen mjci turns only 
during the last 2 weeks n| the e\eie. 
Results with these patients weie e\en 
more satisfactory than in a pieceding 
series. Except for 1 patient with meno- 
metrorrhagia all were in.ukcdh bene- 
fited immediately following theiap\. 
Rleeding was cheeked efteetheh, «.e\eial 
patients having normal periods foi die 
first time in 2 or 3 \ears. Breads which 
ordinarily caused eoiisideiahle p.im pto- 
duced little distress whether the t tnuhle 
was due to simple engagement or to 
adenosis. One of tin* patients, who ie- 
ecived 5'4 grains {35D mg. i during a 
month, showed a considerable degree of 
hirsutism and acne hut no lowering of 
the voice. 

From a practical standpoint, it is ap- 
parent that though moderate doses may 
frequently he effective, doses of at least 
4% to 7*4 grains (300 to 5(X) mg.) 
throughout a period of a month are often 
necessary in menstrual disorders, espe- 
cially in menorrhagia and somewhat less 
in mastopathies. It is quite prohahle that 
the obstacles to administering these 
large doses will soon he overcome with 
the progress now’ being made in the 
chemistry of androgens. 

Caution should he exercised in admin- 
istering testosterone propionate as it has 
already been demonstrated that virilism 
(hirsutism, change in voice and slight 
enlargement of the clitoris) can Ik* in- 
duced in some women who receive large 
doses of this substance. Likewise, some 
women gain weight and develop an acne- 
form eruption. However, most of these 
disagreeable side effects disappear slowly 
after the hormone treatment is stopped, 
but some may persist for 6 months or 
longer. 

Biologic Effects of Androgen 
(Testosterone Propionate)in Women 
— The effects of testosterone propionate 
were studied in a series of 25 women 
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with normal menstrual cycles by Geist, 
Salmon, Gaines and Walter. 16 Endo- 
metrial biopsies and vaginal smears were 
taken before, during and after adminis- 
tration of androgen. 

Testosterone propionate in doses of 
7% grains (500 mg.) or more a month 
produced (a) temporary suppression of 
menstruation, ( b ) hypoplasia or atrophy 
of the endometrium and (c) evidence of 
estrogen deficiency in the vaginal smear. 
Restoration to normal occurred in all 
cases after cessation of treatment. 

Doses of 3 grains (200 mg.) or less a 
month did not suppress menstruation or 
cause any demonstrable changes in the 
endometrium or vaginal smears. With 
intermediate doses the effects produced 
were variable. 

Large doses of testosterone propionate 
(more than 7% grains — 500 mg.) — a 
month, the authors warn, may produce 
the following symptoms and signs: (a) 
Signs of estrogen deficiency, including 
temporary amenorrhea and senile vagi- 
nitis ; and (b) androgenic effects, includ- 
ing hoarseness, hirsuties, acne and en- 
largement of the clitoris. In almost all 
cases these phenomena regress spontane- 
ously after discontinuation of treatment. 

It is suggested that the mechanism of 
testosterone action is threefold: (a) In- 
hibition of the gonadotropic factors of 
the hypophysis resulting in failure of 
ovulation and suppression of the normal 
formation of estrogen and progesterone; 
(b) direct inactivation of the available 
estrogens in the body, and (c) the pro- 
duction of androgenic effects (virilism). 

Metromenorrhagia Treatment 

With Testosterone Propionate — 
The effects of testosterone on the en- 
dometrium are variable. Estrone will 
initiate and maintain rhythmic, intermit- 
tent contractility. Testosterone will in- 
hibit this. Since the myometrium plays 


such an essential role in controlling the 
volume flow of blood to the endometrium, 
the effect of testosterone on it becomes 
the more significant. Because intermit- 
tent, rhythmic motility is inhibited, the 
volume flow of blood to the uterus is 
lessened. By reason of its direct squeez- 
ing action on the myometrial elements, 
the volume flow of blood in the myome- 
trium is reduced. The end result will be 
a reduction in the flow of blood to the 
endometrium, and thus, a diminution in 
the amount of uterine bleeding. 

The immediate treatment of metro- 
menorrhagia with testosterone propio- 
nate proved to be highly successful as 
reported by Sturgis, Abarbanel and 
Nader. 22 

The average minimal dosage required 
to lessen the bleeding materially varied 
from % to y 2 grain (10 to 30 mg.). The 
total dosage necessary to stop the flow 
completely ranged from % to 2 grains 
(10 to 120 mg.), with an average of 
% to 1 grain (40 to 60 mg.). Two to 4 
injections at intervals of 2 to 4 days were 
usually found sufficient. Injections 
should not be repeated during the tran- 
sient exacerbation of bleeding which fre- 
quently occurs. 

The only possible sign of defeminiza- 
tion ever observed was the loss of libido 
in 2 patients. 

Rationale for the Use of Testos- 
terone Propionate in the Immediate 
Treatment of Excessive Uterine 
Bleeding — The rationale for use of tes- 
tosterone propionate in the immediate 
treatment of excessive uterine bleeding 
is presented by Abarbanel. 23 

All of the sexual hormones possess bi- 
sexual properties to varying degrees. 
Testosterone, in particular, is not only 
a powerful androgen, but also a very 
potent gynecogen. As regards the fe- 
male, the effects exerted by testosterone 
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are dual, for it may behave as an estro- 
gen or a progestogen. 

A physiodynamic explanation is of- 
fered of the modus operandi by which 
excessive uterine bleeding is controlled 
by testosterone propionate. This inter- 
pretation is based, in main, upon the re- 
sponse of the myometrial elements to 
testosterone propionate. 

Substantial anatomic evidence is pre- 
sented to show clearly that the close 
structural interrelationship between the 
blood-vessels and the muscle fibers of the 
myometrium is such that adequate con- 
traction of the myometrium will bring 
about a functional constriction of these 
vessels, especially the proximal (myo- 
metrial) portion of the spiral arterioles. 
Consequently, the volume of blood flow- 
ing to the endometrium, and thus, the 
amount of uterine bleeding, will be de- 
cidedly decreased. 

The essential role played by the myo- 
metrial elements in controlling the 
amount of uterine bleeding now becomes 
manifest. It follows, then, that exces- 
sive uterine bleeding will occur if the 
proximal (myometrial) portion of the 
spiral arterioles fails to constrict, or be 
constricted, following the initial extra- 
vasation of blood distally. A basic cause, 
therefore, for excessive bleeding, regard- 
less of the precipitating factor, be it 
myomas, subinvolution, pelvic inflamma- 
tory disease, or merely “functional,” is a 
disruption in the normal hemodynamics 
of the uterine circulation accompanied 
by a disturbance in the pattern of uterine 
contractility at the time of menstrua- 
tion. 

The response of the myometrial 
elements to testosterone propionate is 
twofold: (1) First, this hormone will 
inhibit rhythmic, intermittent uterine 
contractions, thereby eliminating the 
pumping action of these movements. As 
a result, the volume of blood flowing to, 


and thus through, the uterus will defi- 
nitely decrease, for the degtee of activity 
of muscle and its blood supply aie di- 
rectly proportional. (2) Second, the di- 
rect stimulative, squeezing effect of tes- 
tosterone upon the myometrial elements 
will bring about a functional constriction 
of the myometrial vessels. The sum total 
of the twofold effects of testosterone pro- 
pionate < inhibition of inieunittcnt uter- 
ine contractions, direct stimulative action 
upon the myometrial elements) acting 
simultaneously upon the mjometrinl ele- 
ments will result in a decided reduction 
in the flow of blood to tin* endometrium. 

Estrogens and Cancer 

Gemmell and JetTcoate 1 ” report that 
they have observed the appearance of 
carcinoma of the cervix in 2 patients 
among 43 who were treated with estro- 
gens for kraurosis vulvae and senile 
vaginitis. The authors state: 

The occurrence of these 3 cases cannot 
prove that carcinoma cervicis may he 
caused by estrogens, but they at least 
point out some practical lessons: 

1. Every patient of menopausal or 
postmenopausal age, presenting symp- 
toms of discharge, should he .subjected 
to the most careful investigation to ex- 
clude carcinoma of the uterus, even when 
some lesion such as senile vaginitis ap- 
pears to Ik* the obvious cause. 

2. Estrogens should he administered 
With caution if the patient has a lacer- 
ated or infected cervix or any other 
precancerous lesion. 

3. Estrogens should probably not lie 
administered to patients with a strong 
family history of malignant disease. 

According to Lipschutz and Vargas, 18 
the new synthetic estrogen diethylstil- 
bestrol is far more active titan the natural 
estrogens, estrone and estradiol, in the 
production of uterine and extrauterine 
fibroids in guinea-pigs. There is no 



GYNECOLOGY 


85 


evidence, however, that it is more car- 
cinogenic than these substances. 

The relationship of ovarian hormones 
and female genital cancer is discussed 
by Allen. 19 The highest incidence of 
female genital cancer in aging persons 
at or after the menopause is well recog- 
nized. It is known also that ovulation 
usually stops after the menopause. 
Therefore a hormone imbalance at this 
time might well be an important factor 
in etiology of cancer of the genital or- 
gans in women. 

One of the most important problems 
in the matter of aging is whether or not 
hormone therapy should attempt to ex- 
tend the function of reproductive organs 
by administering ovarian hormones after 
the menopause; that is, in the absence 
of clearly established pathologic changes. 
Use of estrogens for severe climacteric 
symptoms, in senile atrophy and in other 
conditions is well known. Moderate use 
of threshold doses, if not continued too 
long, seems entirely logical in these 
cases. But after the demonstration that 
estrogenic treatment, long continued at 
high levels, is followed by abnormal 
growths of the female genital organs, 
including fibroid tumors of the uterus, 
cervical carcinoma and mammary cancer, 
Allen asks whether the clinician is jus- 
tified in prescribing enormous doses of 
concentrated estrogenic preparations for 
aging women. 

It may be pointed out, states this in- 
vestigator, that in some cases aging 
women have already been given massive 
doses of estrogen without subsequent ap- 
pearance of genital cancer. The answer 
to this lies in an understanding of can- 
cer incidence. When groups of mice are 
injected with optimum doses of estro- 
gen for induction of mammary cancer, 
only a certain percentage will die of can- 
cer. Something of genetic susceptibility 
or resistance to cancer in mice is known, 


for half a dozen generations can be bred 
in a year, but very little is known as yet 
of genetic susceptibility to cancer in hu- 
man beings. 

Allen points out therefore the pos- 
sible danger of long-continued high levels 
of a hormone which is a natural constit- 
uent of the normal female body. These 
results also indicate that, unless an in- 
dividual is especially susceptible, there 
are levels of estrogenic treatment which, 
so far as is known at present, are below 
the carcinogenic level. If therapeutic 
levels can be established within a safe 
range, the danger can be minimized. 

Cancer of the Breast Possibly In- 
duced by Estrogenic Substance — An 
interesting case of cancer of the breast pos- 
sibly induced by estrogenic substance is re- 
ported by Auchincloss and Haagensen. 20 

The features of this case that make 
it valuable evidence concerning the pos- 
sible carcinogenic effect of estrogenic 
substance are the following : 

1. The patient had a familial predispo- 
sition to cancer, particularly cancer of 
the breast. Her father died of some form 
of internal cancer, while her mother had 
had breast cancer and a sister who had 
lost a breast was suspected of having 
had cancer. 

2. The patient was given estrogenic 
substance over a relatively prolonged 
period — 2 years and 3 months. 

The patient received a relatively 
large amount of the hormone, 1% grains 
(79.067 mg.) of estradiol benzoate 
(progynon B). 

The carcinoma that did develop in the 
patient’s left breast was of an unusual 
histologic type. It was accompanied by 
dilatation of ducts and epithelial pro- 
liferation throughout the whole breast, 
changes similar to those which the au- 
thors have observed in other human 
breasts following the administration of 
the estrogens. 
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The authors conclude that until more 
is known about the effect of the estro- 
gens their use should be avoided : 

1. In large or prolonged doses. 

2. When there is a family history of 
breast cancer. 

3. Without initial and repeated clini- 
cal examination of both breasts. 

4. In patients with chronic mastitis, 
carcinoma or any form of breast neo- 
plasm, either before or after surgical 
or radiation treatment. 

Excretion of Pregnandiol and 
Corpus Luteum 

The excretion of pregnandiol only 
during corpus luteum activity is dis- 
cussed by Cope. 21 Excision of the 
corpus luteum during early pregnane} 
results in a rapid fall to zero of the 
pregnandiol excretion, which normally 
continues in increasing amounts to full 
term. Pregnandiol is excreted during 
the luteal phase of the menstrual cycle, 
falls to zero before bleeding commences 
and is absent from the urine during the 
first or preovulatory half of the cycle. 
In contrast to this, no such excretion of 
pregnandiol occurred over a period of 
several weeks in 2 women suffering from 
secondary amenorrhea in whom it was 
unlikely that ovulation was occurring. 
No pregnandiol was excreted during 3 
excessive uterine bleedings of a woman 
with a diagnosis of nonovulatory bleed- 
ing. This provides additional evidence 
of the close association between corpus 
luteum activity and pregnandiol excre- 
tion. The fact that the corpus luteum 
of pregnancy may be removed at the sec- 
ond or even the first month without 
abortion has led to the assumption that 
under these conditions the chorionic villi 
take over the hormone producing func- 
tion of the corpus luteum. 

Injection of progesterone to women 
not excreting any pregnandiol caused a 


small but definite amount of the sub- 
stance to appear in the lit me. In view 
of this it is not justifiable to aimin' that 
the magnitude of piegnandml exeietion 
necessarily give- am ipiant native indica- 
tion of the rate of progesterone prodtic- 
iion by the eoipu- luteum The Mate of 
the endometi ium might jinnc an impor- 
tant factor in determining the pei cent age 
\ielcl of pregnandiol from a given quan- 
tity of progeMerotie. llovvevn. pregnan- 
diol excretion emus mat i etleet the 
state of the endometrium moie rloseh 
than the act i\ it v of the rot pus luteum. 
Until contrary evidence is had, it must 
he assumed that the observed pregnan- 
diol excretion irprrsrnts onh a small 
proportion of the total endogenous pro- 
gesterone production Thereon e it must 
be determined whether pregnandiol is 
the most important excretory produet of 
endogenous progesterone. Available evi- 
dence does not reveal appreciable quanti- 
ties of any substance in the urine other 
than pregnandiol giucurouide and alio 
pregnandiol, probably also present as a 
flucuronide, which might be considered 
a breakdown product of progesterone 
metabolism. 

The author concludes that hormone 
influences other than renal or hepatic 
and the metabolic state of the uterus and 
endometrium will prove to be important 
in progesterone metabolism and preg- 
nandiol excretion. 

Pregnant Mare’s* Serum 

Clinical experiences with equine gona- 
dotropic hormone are reported bv Krving. 
Sears and Rock. 21 Their study deals with 
a series of 48 cases of sterility, dysfunc- 
tional flawing, and amenorrhea treated 
with equine gonadotropic hormone. Six- 
teen patients were not ovulating, as 
proved by endometrial biopsy, anti 9 
others clinically were not ovulating. 
Twenty patients were ovulating, as shown 
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by biopsy, and 3 were clinically ovulat- 
ing. Effects of treatment were judged in 
12 cases by endometrial biopsy and by 
subsequent clinical course in the others. 

Thirty-nine patients (81.2 per cent) 
were apparently unaffected by equine 
gonadotropic hormone. In no case was 
there any definite evidence of stimulation 
of ovulation by equine gonadotropic hor- 
mone. In the sterility group there was 
1 pregnancy, but the authors feel it can- 
not be attributed to equine gonadotropic 
hormone. One other, an anovulatory pa- 
tient, was found by biopsy to be ovulat- 
ing 4 months after treatment. One 
patient with dysfunctional bleeding con- 
tinued to flow for a month following 
equine gonadotropic hormone therapy 
and since then has had amenorrhea for 
3 months. Six patients with amenorrhea 
stained or flowed after treatment, but 
none of these showed evidence of ovula- 
tion. Only 1 patient continued to flow 
at regular intervals. She seemed to be 
responding rather to thyroid than to 
equine gonadotropic hormone stimula- 
tion. 

Allergic reactions to equine gonado- 
tropic hormone appeared in 3 patients 
following therapy, and in 3 patients, a 
cyst of the ovary was noted following 
treatment. 

Pregnant Mare’s Serum Hormone 
and Abnormal Ovaries — Gray 25 studied 
the effect of pregnant mare’s serum hor- 
mone in the form of “gonadogen” on the 
endometrium of 33 women with abnor- 
mal ovaries. Of 11 women complaining 
of amenorrhea, treated from 1 to 16 
months, 8 menstruated, 7 regularly or 
fairly so. A gradually developing pre- 
menstrual secretory endometrium was 
observed in at least 4, 2 were appar- 
ently refractory and 2 women were in- 
sufficiently treated. Of 7 women with 
endometrial hyperplasia associated with 
metrorrhagia, a secretory endometrium 


was obtained by 1 middle-aged woman. 
Only 1 of the 6 younger patients was 
clinically regulated. Of 7 women having 
interval nonsecretory endometriums and 
metrorrhagia, slight secretion developed 
in 3 and a normal premenstrual endome- 
trium in 1. Only 2 were clinically cured. 
Two patients with secretory endome- 
trium and metrorrhagia were not im- 
proved. Six women, all with minor 
metrorrhagia but 1 in which no biopsies 
were taken, were improved or cured. 

Progesterone 

Pregneninolone is a potent orally ac- 
tive progestational substance which pro- 
duces both estrogenic and androgenic 
effects to a mild degree. It has been 
found definitely to cause suppression of 
the gonadotropic function of the anterior 
pituitary. Definite kidney damage was 
demonstrated in rats (chiefly in preg- 
nancy) after administration of this prep- 
aration and therefore caution must be 
exercised in its use in the human being. 
When given to the intact pregnant rat, 
it produced abortion and stillbirths, and 
lactation was definitely impaired. In 31 
per cent of cases studied by Cohen and 
Stein 26 the drug produced mild undesir- 
able side effects, but these untoward re- 
actions were seldom so severe as to 
necessistate withdrawal of the drug. 
Pregneninolone proved effective in ap- 
proximately one-half of their patients 
complaining of menometrorrhagia but 
proved to be of little benefit of dys- 
menorrhea. 

Uterine Bleeding Induced by Pro- 
gesterone — Up to the present it has 
been assumed that the corpus luteum 
hormone (progesterone) is only able to 
produce bleeding of the uterine mucosa, 
provided that estrogenic hormone has 
previously been active in bringing about 
perfect proliferation of the mucous mem- 
brane. The present investigations re- 
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ported by Zondek, Rosin and Vesell,- 1 
make it clear that it is possible to induce 
bleeding during the intermenstrual stage 
(intracyclic bleeding) which takes place 
from an imperfectly proliferated mucous 
membrane (as has been verified by 
biopsy) It is, therefore, no prerequisite 
for the occurrence of a progesterone-pro- 
duced bleeding that perfect proliferation 
be present. 

These observations were applied in the 
treatment of amenorrheic women (sec- 
ondary amenorrhea ) , and it became evi- 
dent that to induce bleeding did not 
require preliminary treatment with es- 
trogens. Seventeen out of 19 cases were 
successfully treated in this way. The 
presence of a certain degree of estro- 
genic hormone production is a prerequi- 
site condition for the appearance of 
bleeding. This is clearly shown by the 
fact that in primary amenorrhea no result 
is obtained by treatment with proges- 
terone alone. It is, however, also pos- 
sible to induce bleeding in primary 
amenorrhea, provided that small amounts 
of estrogens are also given, previously 
to or simultaneously with progesterone. 

It is interesting to note that during 
pregnancy even large doses of proges- 
terone (up to 2 grains — 150 mg.) — 
are unable to produce bleeding, and it 
is, therefore, impossible to induce abor- 
tion in this way. 

The Sex Hormones 

The sex hormones, their physiologic 
significance and use in practice are re- 
viewed by Frank. 28 

The prepituitary hormones are of pro- 
tein character and nothing in regard to 
their structure is known. The male and 
female sex hormones, as well as the 
adrenal androgen, belong to the steroid 
hormones, the molecular structures of 
which have been determined, and their 
dose relationship to cholesterol shown. 


The close chemical re-.cmbl.moo of the 
estrogenic, androgenic ami adienngenie 
substances to one another and to choles- 
terol is the mother substance ami that the 
gonads ami adrenal cortex utilize this 
primary substance to elaborate their spe- 
cific secretions. 

The a\erage daily excretion of andro- 
gens is from f >3 to f>8 units for men ami 
from 42 to 50 for women; of estrogens 
for men from 9 to 12 and for women 
from 18 to 3f>. 

Frank notes that a permanent condi- 
tion of chemical hermaphroditism per- 
sists throughout life in the human male 
and female. Disturbances in the ratio 
maleness to femaieness may perhaps give 
rise to clinical manifestations. 

Absence, decrease or increase, of the 
estrogens and/or of progestin causes 
functional disturbances in the female. 
Functional disturbances in the male, as 
yet not as well defined, are probably due 
to similar variations of androgen secre- 
tion. 

The exact chemical constitution of ac- 
tive estrogens and androgens which 
occur in the circulation have not been 
fully clarified. Combinations, interme- 
diate products and products in process of 
excretion have different jmteueies. These 
variations as yet defy analysis. 

As to therapy in the female, estrogens 
are of use in the treatment of infantile 
gonorrhea and in almost every variety 
of menopause disturbance. Kstrogens 
have been employed in many other con- 
ditions without convincing evidence of 
their efficacy. Progestin relieves dys- 
menorrhea and may prevent abortion due 
to defective function of the corpus luteutn 
of pregnancy. 

Androgens should prove effective in 
the relief of castration symptoms in the 
male. 

Anterior pituitary-like gonadotropic 
factor is effective in causing the descent 
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of the testis in a large percentage of bi- 
lateral and unilateral cryptorchid pa- 
tients. 

When direct endocrine therapy is un- 
availing, improvement or cure may yet 
be obtained by other measures such as 
snake venom, curettage or roentgen 
therapy for menorrhagia; protein diet, 
reduction of obesity, or thyroid ex- 
tract for amenorrhea. 

Stilbestrol 

Clinical and experimental studies on 
the synthetic estrogen stilbestrol are re- 
ported by MacBryde, Freedman, Loeffel, 
and Castrodale. 29 This drug gave excel- 
lent subjective relief to 35 of 56 hypo- 
gonad women (62 per cent) and partial 
relief to 17 (30 per cent). It is a highly 
potent estrogen, producing estrous vagi- 
nal smears, proliferative changes in the 
endometrium, breast growth and all the 
other known effects of natural estrogens. 

Compared to estrone, stilbestrol is ap- 
proximately twice as potent when given 
intramuscularly. A milligram of stil- 
bestrol orally is roundly equivalent to a 
milligram of estrone intramuscularly. 
By intramuscular injection, stilbestrol is 
approximately one-third to one-half as 
potent per milligram as estradiol ben- 
zoate. Stilbestrol is roughly from 50 to 
66 per cent as potent orally as by injec- 
tion. 

Nine patients (16 per cent) had un- 
pleasant effects, consisting of nausea in 5 
instances and of nausea and vomiting in 
4. In only 2 cases was it necessary to 
discontinue the drug. In no case were 
serious results detected. No abdominal 
distress, diarrhea or cutaneous rashes 
occurred. 

Studies of liver function showed no 
evidence of hepatic impairment. No 
changes were noted in the blood or urine. 

The effect of the synthetic estrogen 
upon lactation was studied in 315 par- 


turient women by Abarbanel and Good- 
friend. 80 

When administered orally soon after 
parturition in dosages up to 15 grains 
(1000 mg.) it did not inhibit the actual 
onset of lactation in the nursing human 
being. The appearance of the average 
normal amount of milk secretion, how- 
ever, was delayed until as many as 5 or 
6 days after the last dose of stilbestrol. 

No effect at all was noted upon estab- 
lished lactation in the nursing human 
being with % to 7% grains (50 to 500 
mg. ) of stilbestrol administered orally in 
divided doses over a period of 1 to 4 
days. 

In the prevention of painful engorge- 
ment of the breast in 65 non-nursing full- 
term mothers, % to % grain (25 to 40 
mg.) of stilbestrol orally in divided doses 
failed to yield a satisfactory result in 
but 9, or 13.8 per cent. On the other 
hand, in a control group of 65 similar 
cases, 31 or 47.7 per cent, suffered from 
painful engorgement of the breasts. 

In 35 cases where adequate established 
lactation had to be interrupted, % grain 
(50 mg.) of stilbestrol orally in divided 
doses provided satisfactory relief for 
painful engorgement within 24 hours in 
30, or 85.7 per cent. 

Of 25 primiparous nursing mothers 
given y 12 grain (5 mg.) of stilbestrol 
daily for the first 3 post-partum days, 
practically painless and asymptomatic 
filling of the breasts occurred in 21, or 
84 per cent. In the control group, how- 
ever, only 5, or 20 per cent, had painless 
filling of the breasts. The pregnant and 
puerperal patient was found to be un- 
usually tolerant of huge doses of stil- 
bestrol. 

Karnaky 62 has obtained most excel- 
lent results in menorrhagia by the use 
of stilbestrol. The patient is given 10 
tablets of 5 mg. each and told to take 
1 every night, beginning 2 or 3 days 
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before the expected period. The period 
is then missed altogether, is delayed and 
shorter, or else the patient will spot for 
1 to 3 days. The blood loss is decreased 
95 per cent. The cost of such therapy 
is about 72 cents. There are no injec- 
tions and the patient need not come to 
the office. The same amount of male 
sex hormone would cost $30 to $35, and 
the results are far better with stilbestrol 
than with male sex hormone. 

Stilbestrol in % to % grain (15 to 25 
mg.) doses, Karnaky states, will stop 
menorrhagia in a shorter time than that 
required to take the patient to the hos- 
pital, prepare the operating room, and 
do a dilatation and curettage. He can 
keep a woman from menstruating or 
bleeding as long as he deems it neces- 
sary by giving M 2 to % grain (5 to 10 
mg.) of stilbestrol at night. No bleed- 
ing is produced when Me grain (5 mg.) 
(125,000 I.U.) is given each day, but 
if drug is stopped there follows in 1 to 4 
days a spotting lasting 1 to 8 days. 

Leiomyomas of the uterus and polyps 
of the endometrium are also controlled 
by stilbestrol. One now can give M to 
% grain (15 to 25 mg.) and control the 
flooding from these sources, thereby sav- 
ing an emergency operation as well as the 
loss of vital blood. When % grain (25 
mg.) of stilbestrol is given, the follicles 
become hemorrhagic which may lead to 
moderate pains in the ovarian regions. 
In 12 cases of incomplete abortion bleed- 
ing stopped by the treatment employed 
in other uterine bleeding cases. Six 
cases of increased bleeding at delivery 
were checked by giving stilbestrol as out- 
lined, states Karnaky. 

Subcutaneous Implantation 
of Hormones 

Subcutaneous implantation of female 
and male hormone in tablet form in 
women is reported by Loeser. 31 The 


author implanted female hormone tablets 
in 2 women and male hormone tablets in 
10. The 2 women m whom estradiol 
tablets were implanted had theietofore 
been sterile. Both had infantile uteri, 
desired children, and had been treated 
unsuccessful!} with female hormones 
and anterior pituitarv lobe prepara- 
tions The Jesuit of the implantation 
was negative in the fird patient, as 
the tablets were expelled 10 d.t\ s after 
their insertion, being implanted too near 
the skin. The large quantity of estradiol 
in the second patient depressed the func- 
tion of the anterior lobe of the pituitary. 
As a result, maturation of the ovum and 
menstruation did not occur. Local action 
of estradiol on the uterine muscle and 
mucous membrane of the uterus became 
visible. The uterus grew and the mucous 
membrane became converted into cyni- 
cally proliferated endometrium am! was 
cast off gradually by hemorrhage. 

After the hormone tablets were re- 
moved the anterior lobe gradually recov- 
ered, the hibernating ovary was stimu- 
lated by fresh gonadotropic hormone pro- 
duced in the anterior lobe, ripening of 
the ovum occurred again and hence there 
was normal menstruation. The muscular 
apparatus of the uterus had been sub- 
stantially strengthened and was now- 
able to draw up the semen, which it hail 
previously been unable to do ltecau-e 
of muscular deficiency. The patient be- 
came pregnant. 

Of the 10 women given male hormone 
implants, 5 had uterine fibroids, 1 func- 
tional bleeding, 2 chronically recurring 
mastitis and multiple nodules in the 
breast, and 2 mammary cancer. The im- 
plantations controlled in some measure 
menorrhagia caused by fibroids in all the 
patients, and successfully in 3. Male hor- 
mone did not influence existing recur- 
rences of breast carcinoma following an 
operation or Roentgen treatment, 
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TRIPHENYLCHLOR- 

ETHYLENE 

Clinical Use — Macpherson and Rob- 
ertson 32 used triphenylchlorethylene in 
this investigation because its action is 
greater and more prolonged than that 
of triphenylethylene. The 41 cases treated 
included amenorrhea, menopausal symp- 
toms, atrophic vulvitis or some similar 
condition, atrophic rhinitis, and cases in 
which it was desirable to inhibit lacta- 
tion. Triphenylchlorethylene was pre- 
pared for oral use in tablet form, each 
tablet containing 3 grains (200 mg ) ; in 
ampoules containing 4 grains (250 mg.) 
dissolved in 75 minims (5 cc.) of sesame 
oil, suitable for injection, and in cocoa 
butter made up in the form of vaginal 
suppositories, each containing 1% grains 
(100 mg.). Tablets are given after meals, 
and as many as 9 a day may be given 
without any fear of producing toxic 
effects. Two injections are given a week 
apart to begin with, followed by a third 
injection 3 weeks after the second. Sub- 
sequent injections may be given at inter- 
vals of 3 or 4 weeks according to the 
response produced. Vaginal supposi- 
tories are used nightly for 14 days of 
treatment and then on alternate nights 
or every third night, as determined by 
the progress made. 

In each of the 4 cases of amenorrhea 
treated there have been periods of with- 
drawal bleeding between the course of 
treatment. The total dosage that has 
produced this result has been from 186 
to 248 grains (12,000 to 16,000 mg.). 

Of the patients with vulvitis and vagi- 
nitis, 7 had atrophic rather than pri- 
marily infective vulvitis and vaginitis. 
The eighth patient in this group com- 
plained of intense itching of the vulva. 
The drug was given orally in 4 cases and 
by injection in 4. The amounts used in 
each course of treatment were not con- 


stant throughout this group, but the va- 
riations were not wide. The result of 
the treatment in almost every case was 
complete relief from symptoms and in 7 
of 8 cases the local condition was obvi- 
ously improved. 

The patients with menopausal symp- 
toms all received the drug in tablet form, 
from 3 to 27 grains (200 to 1800 mg.) 
(from 1 to 9 tablets) being taken daily 
for, in some cases, several successive 
courses of from 4 to 5 weeks. The effect 
of the drug was noticed within 2 days 
of the start of treatment, and after the 
average course, which lasted from 3 to 
4 weeks, the action of the drug was 
maintained for another two weeks before 
any recurrence of symptoms was noticed. 

Triphenylchlorethylene was given to 
12 patients to inhibit or stop milk secre- 
tion, 6 by mouth and 6 by injection. In 
those treated by mouth the total dosage 
has been about 1 dram (4000 mg.) given 
over a period of 5 or 6 days. Where 
treatment was begun shortly after deliv- 
ery, the breasts remained soft and pain- 
less in 4 of 6 cases Of the other 2 
patients, 1 experienced discomfort on the 
third day and the other secreted a con- 
siderable quantity of colostrum for 3 
days but no milk. Of 2 patients, treated 
by injection on the first day of the puer- 
perium, the breasts showed no engorge- 
ment and remained painless. Where 
lactation was already established, treat- 
ment by tablets or by injection of from 
4 to 5 grains (250 to 300 mg.) led to 
cessation of milk secretion after from 3 
to 5 days, and in no case was there any 
recurrence. 

Trichlorethylene, the authors state, 
has no definite toxic effects and can be 
administered in large doses or over a 
long period. The duration of action by 
mouth closely approximates that of stil- 
bestrol. By injection, however, the dura- 
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tion is singularly prolonged; after 7% 
grains (500 mg ), by the technic de- 
scribed, effective action persists for from 
6 to 9 weeks. By this method, there- 
fore, a very small dosage is sufficient 
to maintain a continuous high level of 
estrogen activity. 


LEUKORRHEA 

The clinical and therapeutic aspects of 
leukorrhea are discussed by Bland and 
Rakoff.33 

In arriving at an etiologic diagnosis 
the authors recommend the following 
procedures : 

1. Fresh wet smear examination of 
the vaginal and cervical discharge. Dark 
field examinations are sometimes neces- 
sary. 

2. Gram-stained smears. Occasionally 
special stains may be required. 

3. Routine or special cultures. 

4. Evaluation of the cellular content 
by smear methods as an indicator of 
estrogenic activity. Biopsy may also be 
employed. 

5. Determination of the pH of the 
vaginal and cervical secretions, either 
with indicator papers or, preferably, with 
a pH meter. 

6. Biopsy for histologic diagnosis. 

Cervical Infections — In the acute 

stage of cervical infections the treatment 
is entirely along medical lines and is di- 
rected toward the rest of the infected 
tissues, local cleanliness and the estab- 
lishment of proper drainage. 

S ulfonamide compo unds have yielded 
good results and have greatly reduced 
the time required for the treatment of 
acute gonorrhea. 

In the chronic cervical infections topi- 
cal applications of antiseptics and caustics 
to the cervix are of limited useful- 
ness except when the infection is super- 
ficial. In the majority of cases the me- 


chanical destruction of the infected area 
by the actual cautery is far more 
effective. 

Nonspecific Vaginitis — In long- 
standing cervical infections, the contin- 
uous lowering of the vaginal acidity with 
the profuse alkaline cervical discharge 
may result in the displacement of the 
normal vaginal flora, which usually con- 
sists of gram-positive iactohacilli ( 1 >oder- 
lein’s bacilli), by a variety of other or- 
ganisms. Xot infrequently this results in 
a low grade nonspecific vaginitis. The 
associated leukorrhea may he controlled 
and the return of the normal flora has- 
tened by the use of acid vaginal douches 
twice daily. 

H Chlorlhymohs gr. xx < 1 3 < >m i 

MnUht'Ux gr. xx\ < 2 0 < im. i 

Mt'thylix sulicvltis .. (ill <•<*. j 

. It irfi lacfici <|s. i$\ i < ISO I 

Mix and blind. A tcaxpnnnfut in 2 quarts <»f 
lint water, to Iw* used as a vaginal douche 
morning and evening. 

Vaginal Trichomoniasis Techni- 
cally the steps of the local treatment 
which the authors carry out may lie 
described as follows: 

1. Thorough exposure and cleans- 
ing of the cervix, vagina and external 
genitals are essential. For this purpose, 
tincture of green soap, diluted 20 times 
with warm water, or a saturated solu- 
tion of sodium perborate may lie used. 
The latter has the advantage of effer- 
vescing when in contact with the tissues, 
thus aiding in the cleansing process. On 
the other hand, burns have occasion- 
ally been reported with the use of so- 
dium perfx»rate. 

2. Any organisms within the cervical 
canal are destroyed by carrying an ap- 
plicator dipj>ed in a strong antiseptic 
solution, such as tincture of iodine, 
well into the structure. 

3. The entire vaginal tract is thor- 
oughly dried with soft cotton pledgets 
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or with a stream of warm air, following 
which the speculum may be removed. 

4. A nonirritating aqueous antiseptic, 
such as acriflavine 1 :1000, is introduced 
into the urethra with a medicine drop- 
per. The introitus and external genitalia 
are then thoroughly dried with cotton or 
warm air. 

5. Following the drying process an 
effective trichomonadicidal agent is ap- 
plied to the vulvovaginal tract. The use 
of antiseptic powders in a drying base 
has been found especially effectual. 
Powders of this character may be insuf- 
flated by a vaginal powder blower. 

A fine grade of kaolin is usually em- 
ployed as a drying base and, in some 
instances, this alone may overcome the 
disorder. It is usually necessary to com- 
bine the kaolin with a protozoacide. The 
pentavalent arsenicals, such as acetar- 
sone and carbarsone, are frequently 
used. Sodium bicarbonate may be 
added to these preparations to increase 
their solubility. 

Vaginal Powder with Protozoacide 
Acetarson. or carbarson. . . .1 part 

Sodii bicarbonas 1 part 

Kaolinum qs. 6 parts 

Mix and label . 1^4 drams (5 Gm ) to be in- 
sufflated into the vagina by the physician 

Silver picrate 1 per cent, m kaolin 
is also highly recommended. 

6. The foregoing treatment should 
be repeated daily for 3 successive days 
and then at intervals of 3 days until at 
least 6 treatments have been given. 

7. Following the 3 initial treatments 
it is advantageous to have the patient 
employ a cleansing acid douche (pre- 
scription 1). From 2 to 4 quarts (2000 
to 4000 cc.) of the solution at 105° F. 
(40.5° C.) should be used. 

8. It is often necessary to continue 
daily vaginal douches during the men- 
strual period, since, as is well known, 


many recurrences follow immediately or 
shortly after menstruation. 

9. Vaginal suppositories medicated 
with various trichomonadicides are fre- 
quently used, but as a rule they simply 
control rather than overcome the infec- 
tion. They are recommended as thera- 
peutic adjuvants but not as curative 
agents. 

10. The marital relation should not be 
practiced during the course of active 
therapy. Recurrence following coition 
calls for an examination of the husband 
to determine whether he is or is not 
harboring the parasite in the urethra or 
prostate. 

11. After an initial course of treat- 
ment all local measures may be discon- 
tinued for several days, and the vaginal 
secretion during this time should be ex- 
amined for the presence of trichomonads- 
No patient should be considered cured 
until she has passed through 3 or 4 
menstrual periods wholly free from the 
organisms. 

12. In resistant cases it is often neces- 
sary to treat the patient every second or 
third day through 2 or 3 menstrual 
cycles. In such instances one must care- 
fully guard against cumulative toxic ef- 
fects from the prolonged use of arse- 
nicals, silver salts, picrates and the like. 
It is sometimes advisable to alternate 
treatment with several trichomonadicidal 
agents. 

13. In pregnancy, active treatment 
may be indicated because of the severity 
of the symptoms or the “unhealthy” 
character of the vaginal secretion. In 
such instances it is best to begin treat- 
ment as warily as possible, and under 
no circumstances should intravaginal 
treatment be continued beyond the 
thirty-sixth week of gestation. 

Moniliasis — In the treatment of 
moniliasis 3 objectives should be kept 
in view : First, prompt relief of the in- 
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tense pruritus; second, destruction of 
the causative organisms, and third, pre- 
vention of the spread of the infection to 
other surfaces, such as the surrounding 
glabrous skin or nipples or to the new- 
born, in whom it may cause oral thrush 
by contamination at the time of delivery. 

These objectives may be obtained by 
first swabbing the entire lower genital 
tract and vaginal canal every second 
day with sodium bicarbonate (5 per 
cent) until all secretions and thrush 
patches are removed and then thoroughly 
painting the structures mentioned with 
an aqueous solution of gentian violet 
or solution of gentian violet plus acri- 
fiavine. 

R Genhana znola, \% aq sol.. .. 1 part 
Acriflavina, 0.1% aq. sol 1 part 

Mix and label * Apply locally. 

This solution does not stain as in- 
tensely and appears to be equally effec- 
tive. 

The solution is dried with a current 
of air from a hair drier or Sorenson 
pump while the speculum is still in situ. 
Although the relief afforded by the ap- 
plication of these solutions is prompt, 
they are objectionable to some patients 
because of staining of the bed linen and 
wearing apparel as they drain from the 
vaginal canal. 

If the vulvar skin has become infected 
with the fungus, more persistent treat- 
ment is necessary. In addition to treat- 
ing the vaginal infection, the cutaneous 
lesions must be diligently cared for by 
the application of gentian violet in 
alcoholic solution (5 per cent) or 
tincture of iodine (2 per cent). 

Leukorrhea in Children — Treat- 
ment with estrogens is now accepted 
as a notable advance in the treatment 
of gonococcic vulvovaginitis. Although 
the hormone may be effectively adminis- 
tered in a number of forms, the use of 


suppositories has proved to be the most 
convenient route and is accompanied by 
fewer undesirable eltects. 

A satisfactoiy technic wlmh im\ be 
employed is as follows: 

(</» The mother of the child is in- 
structed simplv to cleanse the \uha with 
soap and water. 

( /> ) \ small vaginal -upposiioi \ , con- 
taining from 5( JO to JObt) international 
units of ail estrogenic hoinioiu* ts gentlv 
introduced into the vaginal canal at hed 
time. In the majoritv of instances the 
mother may be taught to do this. 

In from 4 to 10 da> s a favorable re 
spouse is geneialiv noted in the vaginal 
smears, since huge squamous epithelial 
cells replace the leukocvlcs and smaller 
cells as cot mticnliou ocmt'. The vaginal 
secretion becomes white and flakv and 
markedly acid in reaction. In ibis <*n 
viromnent the gonococcus disappears. It 
is generally necessary to continue treat 
meat for 4 to 6 weeks. 

Leukorrhea of Endocrine Origin 
— Hyperestrogenism This tvpe of 
leukorrhea is exceedingly difficult to 
treat. Progesterone from to y Vii 
grain (2 to 5 nig . ) 2 times a week in 
the last 2 weeks of the cycle sometimes 
yields good results, while iu other in- 
stances it may have little or no beneficial 
effect. An alkaline antipruritic douche 
is of palliative value, 

A similar type of discharge may de- 
velop during the period in which large 
doses of estrogens are being admin- 
istered for other purposes, 

Hypoestrogenism Son ie n t trophic 
changes in the vaginal epithelium are 
frequently seen in the postmenopausal 
period. For this condition estrogen is 
a specific therapeutic agent. This may 
be given parenterally, or, preferably, in 
the form of large vaginal suppositories. 
In the beginning, 1 suppository, contain- 
ing from 2000 to 10,000 international 
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units of estrone or estradiol, may be 
inserted nightly. 


MENOPAUSE 

Artificial Menopause Produced 
by X-Rays 

Since 1930 it has been the routine 
in some of the cancer clinics of this com- 
munity to inactivate ovarian function by 
means of the roentgen ray in patients 
who have carcinoma of the breast before 
the menopause. The rationale of this 
therapy is to avoid possible stimulation 
of malignant breast epithelium by the 
ovarian hormones. Regression of osse- 
ous metastases has been noted follow- 
ing such treatment. 

In this investigation by Nathanson, 
Rice and Meigs 34 studies of urinary 
excretion of the follicle-stimulating hor- 
mone (gonadotropic hormone, prolan A) 
and estrogenic substances were made at 
frequent intervals on the urine of 10 
patients who were thus irradiated fol- 
lowing radical mastectomy. 

The authors conclude from their study 
that 

1. The artificial menopause can be 
considered analogous to the spontaneous 
menopause, the major difference being 
the rate at which the climacteric is fin- 
ally reached. 

2. X-rays, if properly used with ade- 
quate-sized portals and dosage, are as 
efficient in producing the artificial meno- 
pause as surgery. 

3. The success of castration with ra- 
diation depends to some extent upon the 
age of the patient. Larger doses should 
be employed to sterilize the younger 
group. 

4. Assay of the urine for follicle-stim- 
ulating hormone and estrogenic sub- 
stances and endometrial biopsies give 
valuable information as to the effective- 


ness of radiation castration in the indi- 
vidual case. 

5. Vasomotor symptoms of the cli- 
macteric are accompanied by hyperac- 
tivity of the anterior pituitary. Elevated 
levels of follicle-stimulating hormone 
may be found in the absence of vaso- 
motor symptoms, but on the other hand 
elevations in follicle-stimulating hormone 
are almost always detected in the pres- 
ence of these symptoms. 

Stilbestrol 

The value of stilbestrol in the treat- 
ment of menopausal symptoms was 
studied by Payne and Muckle. 35 Stil- 
bestrol was administered to a series of 
68 patients suffering from menopausal 
symptoms. Forty-seven (69 per cent) 
obtained complete relief, 11 (16 per 

cent) partial relief, and 10 (15 per cent) 
were not relieved by the administration 
of the drug. Seven (10 per cent) of 
the patients developed nausea or vomit- 
ing. Based upon this modest number of 
observations, the authors gained the fol- 
lowing impressions : Stilbestrol is estro- 
genic; and small quantities relieve cli- 
macteric symptoms rapidly and efficiently 
in the majority of patients. The most 
effective doses for this purpose range 
from % oo to % 0 grain (0.1 to 1.0 mg.) 
per day. While a limited number of pa- 
tients cannot tolerate stilbestrol, this in- 
tolerance appears to be manifested by 
minor gastrointestinal disturbances and 
not by major or permanent toxic effects, 
provided the dosage is restricted to the 
minimal effective requirements. 

Mazer 51 states his observations on the 
use of stilbestrol in nearly 200 patients. 
The product has the physiologic attri- 
butes of the natural estrogens and has a 
potency of 5000 rat units per milligram. 
It is more potent when given orally than 
any other estrogenic substance. He 
found no changes in the weight, blood 
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pressure, basal metabolic rate, urine and 
blood constituents in 10 completely 
studied patients who received the prod- 
uct over a period of 3 months m rela- 
tively large doses. Cholesterol content 
of the blood rose to an abnormal height 
in 2 of the 10 patients. Nausea and vom- 
iting followed the administration of large 
doses, such as %o grain (2.0 mg.) daily, 
in about 25 per cent of the patients. 

Experimentally, the administration of 
Yao grain (1.0 mg.) daily for 42 days 
produced no changes in any of the or- 
gans of the rabbit, but grain (3.0 
mg.) daily for 42 days produced definite 
necrotic changes in the liver, spleen and 
kidneys. In the rat % 0 o grain (0.1 mg), 
daily for an equal length of time pro- 
duced congestion of the vital organs, and 
% 0 grain (1.0 mg.) daily produced def- 
inite necrotic changes in the liver, spleen 
and kidneys. Mazer points out that stil- 
bestrol has a much higher toxicity than 
the natural estrogens when the dose is 
computed in terms of weight and not 
in terms of rat units. 

Investigation by Israel 61 in 12 sur- 
gically castrated women indicate that as 
little as %oo grain (0.1 mg.) of stilbes- 
trol taken orally twice daily maintains 
the blood level of estrogen at 1 M. IJ. 
per 40 cc., and the urine level at from 1 5 
to 20 R. U, per 24-hour output in a cas- 
trated woman. This observation seems 
to support the viewpoint stressed by 
Payne and Muckle that small doses of 
stilbestrol are not only less toxic but 
clinically effective. 

One hundred and twenty-five patients 
with surgical and natural menopause 
were treated by Von Haam, HammeJ, 
Rardin and Schoene 30 from 2 weeks to 
6 months with doses ranging up to 1 
grain (60 mg.) of stilbestrol. In 75 
per cent of the cases excellent or good 
results were obtained, with 39 per cent 
of the patients reporting better response 


to this therapy than to am othei estro- 
genic substance u-ed pio\iou->h. In 42 
per cent of the patients some untoward 
symptoms .appeared during the theiapy. 
These, however, could he coin i oiled in 
the majority of cases by i educing the 
dose, and the treatment had to he dis- 
continued in only ‘leases. 

Laboratory investigation of the func- 
tion of the parenc Inina tons organs and 
of the erythropoietic system did not re- 
veal any evidence of organic injury. \ 
gastric analysis showed a slightly tie- 
creased response of the mucosa to the 
alcohol test meal after the administra- 
tion of nauseating » loses of the drug. 
Ten to 30 per cent of the ingested stil- 
bestrol were excreted in the urine and 
feces during the first 10 flays following 
its administration. 

The authors feel that because of the 
ease of administration anti the great 
economic advantages stilliestrol has a 
definite place in the treatment of the 
menopause provided that small doses 
are used anti that the therapy is not con- 
tinued over too long a time. 

Hepatoxic Action The alleged he- 
patoxic action of stilbestrol was investi- 
gated by Freed, Rosenbaum ami Sos- 
kin. 37 With the therapeutic doses (*-«» 
grain — 1 mg. daily) anti the particular 
product which they used there was no 
evidence of any toxic action of stillies- 
trol on the livers of the menopausal 
women whom they treated. This was 
true even with doses of Via to H grain 
(5 to 10 mg.) daily anti in women who 
exhibited some liver dysfunction to begin 
with as judged by the bromsulphalein 
retention test. Furthermore, relatively 
huge doses of stilbestrol in rats and a 
dog did not give rise to gross or cellular 
pathologic conditions of liver or kidneys 
or to liver damage as judged by various 
criteria of hepatic function. Finally, a 
patient with indubitable liver damage 



GYNECOLOGY 


97 


who was recovering from an attack of 
acute hepatitis was able to take 10 times 
the usual therapeutic dose of stilbestrol 
for a period of 3 weeks without the 
slightest evidence that his convalescence 
had been impeded. 

The authors conclude that stilbestrol 
is not significantly toxic to the liver. 
They are unable to explain the gastro- 
intestinal distress which follows the use 
of stilbestrol in some patients. Until 
this is explained it seems wise to dis- 
continue the administration of stilbestrol 
in any patient who begins to complain 
of nausea or other side effects. Mean- 
while, there seems to be little reason 
for withholding the use of a potent and 
convenient estrogen in such patients as 
do not experience these side effects. 


MENSTRUATION 

Cyclic pulmonary edema associated 
with the menstrual periods of a young 
woman with advanced mitral stenosis is 
reported by Edeiken and Griffith. 38 

Repeated attacks of pulmonary edema 
occurred during 14 successive menstrual 
periods. Mercupurin given intraven- 
ously during an attack of pulmonary 
edema prevented subsequent attacks 
during that period. Injections of mer- 
cupurin intravenously, given before the 
menstrual period, prevented pulmonary 
edema during 3 periods, but a hacking 
cough and tightness of the chest oc- 
curred. The patient became entirely free 
from pulmonary symptoms following 
irradiation of the pituitary gland and 
has remained free to date (April 18, 
1940), 10 months after irradiation. 


OVARY 

Acute Abdominal Conditions 
Following Ovulation 
McSweeney and Wood 89 direct atten- 
tion to the fact that (1) (a) ruptured 


graafian follicle (2) a bleeding corpus 
luteum (3) a ruptured corpus haemor- 
rhagicum and (4) a corpus haemor- 
rhagicum cyst with or without rupture 
are conditions frequently overlooked in 
the differential diagnosis of acute lower 
abdominal pain in women. Ovulation 
may cause pain by rupture of the graafian 
follicle when the ovum is being ex- 
truded — the so-called “mittelschmerz’ > 
(midperiod pain), after the ovum has 
been expelled and the blood escapes 
through failure of the stigma to become 
sealed off. Later in the cycle there may 
be pain due to rupture of the corpus 
haemorrhagicum or to the formation of 
a corpus haemorrhagicum cyst, which 
may cause pain of itself or by its rupture. 

A study of the records at the Boston 
City Hospital showed that, from 1926 
through 1938, 257 patients were ad- 
mitted with a chief complaint of ab- 
dominal pain due to ovulation or its 
sequels. Of these, 216 were operated on. 

Three types of cases were differen- 
tiated. There were 74 cases, including 
15 which were discharged without oper- 
ation, which could be considered as cases 
of ruptured graafian follicle. The 59 
cases in which operation was performed 
were characterized by absence of free 
blood in the peritoneal cavity and by 
evidence of recent ovulation. In this 
group nothing was done surgically to the 
ovaries. There were 165 cases of rup- 
tured corpus haemorrhagicum, in 139 
of which operation was performed. The 
latter showed evidence of free blood in 
the pelvis. The cases were treated by 
a mattress suture. In the third category 
there were 18 cases of corpus haemor- 
rhagicum cyst, of which 13 had rup- 
tured. Resection was done in all the 
cases of this group. 

The authors studied the relative in- 
cidence of acute appendicitis and pain 
due to ovulation during 2 typical years 
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and found that there was 1 case with 
pain from ovulation to every 13 of ap- 
pendicitis. In order to determine how 
frequently ovulation may cause abdo- 
minal discomfort not sufficiently severe 
to demand medical aid, the authors ques- 
tioned for a month all gynecologic pa- 
tients who had normal menstrual regu- 
larity and found that 21 of 134 patients, 
or about 1 in 6, frequently had abdo- 
minal pain of a minor degree midway 
between periods and that 53 of 134 
patients (40 per cent) had some symp- 
toms suggesting ovulation. Appendicitis 
and pain consequent to ovulatory pheno- 
mena may exist simultaneously. In cases 
in which the differentiation is not posi- 
tive, a midline incison instead of a right 
rectus or McBurney’s is suggested. 

Carcinoma 

This paper by Pemberton 40 is an 
analysis of 149 cases of primary car- 
cinoma of the ovary occurring among 
a total of 855 patients with ovarian tu- 
mors, excluding retention cysts, treated 
in the Free Hospital for Women and its 
private ward by the various members 
of the staff from 1906 to 1938. 

The author uses Schiller’s designa- 
tion of adenopapillary carcinoma for 
these cystic types. They are subdivided 
into (1) serous and (2) pseudomucin- 
ous adenopapillary carcinomas, which ap- 
pear to progress somewhat differently. 
Each of these is divided into (a) those 
which show a gross semisolid structure 
of adenomatous tissue in part or whole 
and ( b ) predominantly cystic ones. Fi- 
nally, there are the medullary tumors. 

The author believes that the uterus 
and both tubes and ovaries should be 
removed whenever possible, because bi- 
lateral growths occur so often and me- 
tastases are found frequently in the back 
of the uterus. It is often difficult and 
possibly useless to attempt this, however, 


when the pelvis is tilled with the giowlh 
and adherent omentum mid intestine. 
The tumor should be u nloved intact, if 
possible, and tapping to dec tease its 
si/e for easier removal should he re- 
served for eldei Iv patients and pool 
risks. 

When ait opei.ition tm cancel of the 
ovary is done tt would be wise- to tetuove 
the omentum, legardiess »it whether or 
not gross metasta-es ran he- seen in it, 
because it is so often attevted and may 
be the source of recurrences later 

( >ne bundled and font teen of these 
patients with adenopapdlatv caicnioma 
were treated nioje than 5 \ eat » ago and 
37 lived 5 ot mote- y cat s atfei treatment 
(32 per cent ». The semi so] id Litmus of 
both types are much mote malignant 
than the cystic ones and the smuts type 
more so than the pseudomucinous, 

Pemberton believes that the peritoneo- 
scope may he of value in the diagnosis 
of early cases, hut finds it difficult to 
obtain a view of the bottom of the pelvis. 
Because such a large percentage (47 
per cent) dies within the first 2 years 
after operation it might save a patient 
a useless operation and convalescence 
if she were not operated upon if the 
peritoneoscope showed generalized tue- 
tastases throughout the abdomen. 

Low Dosage Irradiation 

The effect of low dosage irradiation 
of the ovaries is reported by Rock, 
Bartlett, (iauld and Rutherford. 11 They 
used sul K - ast rat ive doses of x-rays over 
the ovaries and pituitary in the treat- 
ment of 27 patients with menstrual dis- 
orders with or without sterility. Twen- 
ty-two had proved anovulatory How or 
flow which was predominantly anovula- 
tory with occasional ovulatory cycles. 
No endometrium was obtained cm re- 
peated efforts from I woman, and this 
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was presumed to be an instance of pri- 
mary pituitary deficiency. 

Five patients had cyclic ovulation but 
with associated disturbances : Sterility ; 
polymenorrhea, or hypermenorrhea. 
None of these 5 patients was relieved or 
cured. Twelve of the patients with faulty 
ovulation were cured, and the treatment 
of 10 resulted in failure. If an ovulatory 
cycle could not be proved within 3 
months after the completion of roentgen 
therapy the case was considered a fail- 
ure. 

Patients considered cured were those 
in whom biopsies demonstrated ovula- 
tory cycles 3 months or more after roent- 
gen therapy, those of sterility in which 
pregnancy proved ovulation or those 
who acquired after treatment the moli- 
rnina of menstruation with periodicity of 
characteristic flow. Three, or 13 6 per 
cent, of the patients became pregnant. 
The figures of cure are well above the 
most optimistic results reported from 
endocrine treatment alone. Many of the 
cured women were under endocrine 
treatment before roentgen therapy was 
tried. Regular ovulatory cycles began 
within from 2 to 10 weeks following 
the first roentgen treatment. 

No apparent harm resulted when a 
subsequent series of treatments with the 
same dosage was given after an interval 
of from 2 or 3 months. Three doses, 
each from 50 to 60 roentgens, given over 
the ovaries seem harmless to the ovaries 
of women less than 35 years of age. 
Women older than this may suffer tem- 
porary or permanent cessation of fol- 
licular function. The authors believe 
that roentgen treatment of the pituitary 
offers no additional benefit. To explain 
the good results, they postulate a de- 
struction by x-rays of persisting mature 
follicles, thus allowing a new cycle of 
follicle development and maturation. 


Struma Ovarii 

Differential staining qualities of col- 
loid and certain morphologic stigmata 
of the parenchyma leave little doubt that 
ovarian strumas are made up of aberrant 
thyroid tissue 

Casual statistics based on individual 
experiences place it at from 2 to 15 per 
cent of ovarian teratomas, mainly der- 
moids. Since the discovery of thyroid 
tissue m ovaries depends entirely upon 
a readily recognizable tissue mass or 
on good luck m making a microscopic 
search, small strumas may be easily 
overlooked. An ovarian struma (and not 
necessarily a very large one), under 
conditions yet unexplained, can seriously 
unbalance the metabolism of the body 
and at times invade other tissues through 
metastatic growth. According to exist- 
ing reports, 8 strumas of the ovary have 
produced metastases, and a slightly 
larger number is described as having 
caused thyrotoxic symptoms. Emge 42 
has encountered 2 instances of hyper- 
thyroidism accompanying such tumors, 
1 of which, in addition, produced exten- 
sive metastases. These are reported in 
detail. 

Since these tumors consist of various 
quantities of thyroid tissue it is reason- 
able to presume that they function like 
the thyroid. Very little is known about 
this, partly because of their rarity and 
partly because they seem to reach a 
state of functional inactivity resembling, 
in certain respects, colloid goiters of the 
thyroid. Only occasionally is a tumor 
encountered which is active enough func- 
tionally to disturb metabolism, and un- 
less such a tumor is large it can be over- 
looked. 

Most strumas of the ovary are benign 
tumors with orderly growth habits. It 
is not known when they begin nor how 
long they grow. They are decidedly 
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commoner after the age of maturity . 
Although there are no reliable figures., 
about 5 to 6 per cent of these tumors 
may be expected to assume metastatic 
growth habits. There are now 9 such 
cases on record, including the one re- 
ported here. Metastases from an ovarian 
thyroid are not necessarily fatal. Only 
about one-half of the patients reported 


health. Whether inadiatiou can ane.st 
the growth nt metastatic strtimosis is 
conjectural. 

'{’he fact that -ome manau strumas 
can produce malignant metast.ws makes 
it importune that eaieiul study of the 
abdominal cavity he done at the time of 
operation and that 1 m me -mvevs he made 
at least once a tear thejeaftei . 



Fig 1 — Struma ovarii. Note large islaml oi tissue itt 

early hyperplasia. (Kinge: Am. J. Ole. .mil f*\n \ 


died as a result of metastatic invasion. 
Contrary to the behavior of metastatic- 
neoplasms of the thyroid gland, metas- 
tases from an ovarian thyroid are ordi- 
narily confined to the abdominal viscera 
and are more often superficial than in- 
vasive. Bone metastases, which is more 
in line with the behavior of malignant 
thyroid tumors, have been reported 
twice. 

The presence of metastases may or 
may not disturb the health of the host. 
The patient observed by the author, 
though still harboring a large amount 
of aberrant tissue, continues in good 


Tumor ( Jlussifieution 
A modern practical and .simplified 
classification of ovarian tumors is pre- 
sented by Taylor . 1 

A classification based on histogenesis 
is recommended. The author believes 
that the ancient division into cystic and 
solid tumors should he abandoned. It is 
now evident, he states, that practically 
all varieties of ovarian neoplasm have 
benign and malignant counterparts so 
that this makes unnecessary the repeti- 
tion of the entire list under hoth benign 
and malignant headings, llis classifica- 
tion, he points out, represents the gen- 


GYNECOLOGY 


101 


eral opinion of the time and is as fol- 
lows: 

I. Dysfunctional Cysts of the Fol- 
licle and Corpus Luteum — These 
represent disturbed ovarian function. 

II. Endometrial (Chocolate) Cysts 
and Endometriosis — Since the origin 
of the disease is not agreed upon and 
may even lie outside of the ovary itself, 
the endometrial cysts must be given a 
special position as distinct from all of 
the definitely primary ovarian tumors. 

III. The Primary Tumors of the 
Ovary — A. The Epithelial Tumors — 
These must be divided, of course, into 

2 distinct types, (1) based on a “ser- 
ous/’ and (2) on a “pseudomucinous” 
epithelium. 

The Brenner tumor is perhaps best 
classified with this group. The presence 
in the tumor of mucous glands and its 
not infrequent concurrence with a pseu- 
domucinous cyst suggest its close rela- 
tionship. The Brenner tumor probably 
bears the same relationship to the pseu- 
domucinous cystadenoma as that of 
another solid tumor, the serous cyst- 
adenoma. A vast simplification would 
follow the adoption of the terms, 
pseudomucinous fibroadenoma ( Bren- 
ner ) and serous fibroadenoma ( Frankl ). 

B. The Connective Tissue Tumors 
— The benign fibroma of the ovary has 
maintained its classic position among 
ovarian tumors. The sarcoma, on the 
other hand, has all but disappeared. 

C. Teratomas — (1) The common 
cystic teratoma or dermoid ; (2) the 
complex (solid) teratoma. A special 
type of teratoma is the struma ovarii. 

D. Tumors of the Ovary Arising 
from SpeciGc Cells — For several years 
it has been common practice to associate 

3 ovarian tumors together, namely (1) 
the granulosa cell tumor, (2) the ar- 


i henoblastoma, and (3) the dysger- 
minoma. 

1. The Granulosa Cell Tumors — The 
apparent importance of the granulosa 
cell tumors has steadily increased, as 
their frequency has become more evi- 
dent. On account of its suggestive struc- 
ture the folliculoid type was the first 
to attract attention, but recognition of 
various less definite forms having a 
cylindromatous, acinar, or even diffuse 
structure soon followed. To this basic 
group must now, tentatively at least, 
be assigned 2 somewhat more distinct 
forms, the “luteinized” granulosa cell 
tumor or “folliculoma lipidique” of Le- 
cene (Moulonguet) and the theca cell 
tumor. 

The degree of malignancy of the 
granulosa cell tumors has not been fi- 
nally settled. In general they are prob- 
ably less liable to lead to a fatal recur- 
rence than are the common papillary 
cystadenocarcinomas. 

2. The arrhenoblastoma has made it- 
self known on account of the bizarre 
masculine changes which take place in 
the female constitution when such a 
tumor is growing. 

3. The dysgerminoma, the third of 
the 3 special tumors, is of interest be- 
cause of its morphologic identity with 
a tumor of the testis and because of 
its tendency to occur in pseudoherma- 
phrodites. 

E. Tumors of Doubtful Status — 
Of the first group may be mentioned the 
endothelioma or perithelioma which is 
perhaps on its way to the discard. Of 
the second group is the menonephroma , 
described recently by Schiller but still 
waiting to attain recognition. Finally 
there is the hypernephroma which for 
years has contended with the luteoma 
for a position among the ovarian tumors. 

IV. Metastatic Tumors. 
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SALPINGITIS 

Treatment — Hysterosalpingectomy 

for chrome salpingitis is recommended 
by McDermott. 44 The author analyzed 
results m 60 patients from the Los 
Angeles County Hospital, all of whom 
had had bilateral salpingectomies for 
chronic salpingitis and later had to have 
hysterectomies. Ide believes that for 
every one of these there must be several 
who suffer from symptoms due to the 
“left-over uterus” hut who are so dis- 
couraged by the poor results of their 1 
operation that they refuse a second ; or 
there must be those whose symptoms 
are not quite sufficient to justify another 
major procedure. The argument of the 
proponents of conservatism favoring the 
preservation of the child-bearing func- 
tion is pertinent only when plastic op- 
erations on the tube or unilateral sal- 
pingectomy are performed. 

The author believes that the chances 
of success are slight. The second argu- 
ment, that of the physiologic value of 
the uterus, is met by the answers that 
the psychologic importance of menstru- 
ation is overestimated and that there is 
no proof that the uterus has an endo- 
crine function, its only known jmrpo.se 
being that of child bearing. The argu- 
ment of the technical difficulties of hys- 
terectomy is refuted by the facts. To 
conserve an organ may or may not 
be conservative as far as the welfare of 
the patient is concerned. 


STERILITY 

An investigation of the vaginal smear 
and basal body temperature and its ap- 
plication to the study of functional steril- 
ity is described by Rubenstein. 45 

The author describes 8 types of epi- 
thelial cells which most accurately reflect 
the gonadal hormone production in va- 
ginal smears. The vaginal mucosa of 


children, old women .nid teitaiu atnen- 
orrhcic adult women i- ynv tint! and 
consist'' i »I basal 1, i \ * ■ * -> «>! cells. These 
cells at e chaiacten-tsealiv fund, some- 
what hugei than the huge mononuclear 
leukocyte*- In the noupiegu.mt woman 
lhe\ usual h -how degiee*. of 

cormtieation. In the r\cu; ot picguaney 
the eoiptjs lutemn metea-es, and in- 
oi easing amounts m theelm and pioges- 
terone ate piodtieed. m response' to 
which cell type** appeal winch may lie 
used to diagnose pregnancy Study of 
typical smears at \ atoms phases of the 
menstrual cycle shows that ambulatory 
cycles mvur more liequenth than here- 
tofore supposffl. The presence oi in- 
fection or clnojiic in nation may itt- 
yalidate the interpretation ot vaginal 
smears and tempeiatmes 

Usually the vaginal smeat and basal 
rectal teinperatnre will show a discrep- 
ancy when some nongonadai influence 
affects one or the other: lints the com- 
bination of the 2 methods makes the 
other more reliable, ‘rite correlation be- 
tween the temperature and gonad func- 
tion is as follows : 

During the phase of follicle develop- 
ment and increasing theelm production, 
the basal rectal temperature drops pro- 
gressively, The low point is reached 
just before ovulation, when conception 
is most likely. The temperature rise 
continues after ovulation and should ex- 
ceed 0.5* I*\ in the tirst 24 hours am! 
1° b\ the first week. As soon as the 
corpus lutemn has regressed <u few 
days premenstrually ) new follicles be- 
gin to develop. Theelm production begins 
again, although at a low level. Since 
there is now no functional corpus lu- 
teum, the temperature tiepressing action 
of theelm is again apparent, 'Flu* tem- 
perature drops progressively throughout 
the premenstrual phase of the cycle. 
In the event of pregnancy, corpus luteum 
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function persists and the postovulative 
temperature rise is maintained If tem- 
perature curves of previous cycles are 
available it is sometimes possible to 
detect a pregnancy before the period 
is missed, as the temperature remains 
high The temperature and smear tech- 
nics used together have proved to be 
as reliable m detecting early pregnancy 
as the Friedman test. 

By use of the smear-temperature tech- 
nic it has been possible to classify 3 
varieties of functional sterility The com- 
monest type of functional sterility is that 
m which the cycles are anovulatory, in 
which smears show marked desquama- 
tion characteristic of ovulation with no 
clear-cut and sudden rise in temperature 
Instead the temperature rises gradually. 
Tn the amenorrheic anovulatory cycle 
there is no rise in temperature and the 
smears persistently show typical cells. 

A study of 739 cycles of 101 patients 
(66 of whom complained of sterility) 
showed that 338 seemed anovulatory ; 
no patient was exempt from at least a 
single anovulatory cycle. Other causes 
of functional sterility are early abortion, 
failure of implantation and ovulation 
when coitus is avoided. In investigating 
functional sterility, attempts to determine 
the time of ovulation and any hormone 
deficiency m the preovulative or post- 
ovulative phase of the cycle and attempts 
to influence the cycle by appropriate 
therapy controlled by the vaginal smear- 
basal body temperature technic are in- 
dicated. If ovulation occurs, coitus is 
advised on the preovulative and ovulative 
days. If ovulation does not occur, ther- 
apy is directed to induce it. 


URINARY TRACT 
INFECTIONS 

There is experimental evidence that 
sulfathiazole will be as effective as sul- 


fanilamide and sulfapyridine, if not more 
so, in the therapy of infections of the 
urinary tract. Helmholz 46 found that 
sulfathiazole had a bactericidal action on 
strains of Streptococcus faecalis, whereas 
sulfanilamide or sulfapyridine did not. 
Sulfathiazole also readily killed strains 
of Bacillus protons. Neter 47 has con- 
firmed the superior bacteriostatic action 
of sulfathiazole on Streptococcus fae- 
calis (enterococci) Hill 48 concluded that 
sulfanilamide, sulfapyridine and sulfathi- 
azole had an equal bacteriostatic action 
on strains of Staphylococcus aureus , 
Streptococcus faecalis, Escherichia coli, 
Aerobacter aero genes and Bacillus pro- 
tens. 

Twenty patients with infections of the 
urinary tract were treated by Spink and 
Hansen. 49 The drug was given a severe 
therapeutic test in some of these in- 
stances. Many of the patients had been 
treated unsuccessfully with other thera- 
peutic agents, including sulfanilamide 
and sulfapyridine. Furthermore, some 
of the patients had partial obstruction of 
the urinary tract The offending organ- 
isms included alpha hemolytic strepto- 
coccus (faecalis and viridans). Staphy- 
lococcus albus and aureus, Bacillus 
proteus and Escherichia coli infections of 
the urinary tract due to Bacillus proteus 
were most resistant to all forms of ther- 
apy. The dose of sulfathiazole used in 
these cases was 15 grains (1 Gm.) from 
4 to 6 times a day for from 7 to 10 days. 
Definite clinical improvement was ob- 
tained in 13 of the 20 cases. 

It may be of significance that the high- 
est incidence of toxic reactions from 
sulfathiazole was in this group of pa- 
tients with infections of the urinary 
tract. It would appear that sulfathiazole 
may have a definite place in the therapy 
of infections of the urinary tract, par- 
ticularly infections due to staphylococci, 
alpha hemolytic streptococci, Bacillus 
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proteus and, in some instances, Esche- 
richia coli. 

The use of sulfanilamide and its de- 
rivatives in urology is discussed by 
Cook. 50 

In urology the actual presence of the 
drug in the urine in the free form un- 
doubtedly is a factor in its effectiveness, 
and its presence in tissue fluids enables 
it to reach the deeper seated infections. 
More recently the bacteria-destroying 
property of the drug has been attributed 
to the accumulation of hydrogen per- 
oxide due to the inactivation of catalase 
by the drug. 

The sulfonamide compound may be 
given orally or parenterally. These 
drugs are almost entirely eliminated in 
the urine, partly in a free state and partly 
in a conjugated form, as an acetylated 
compound. It is the free form which 
exerts the bacteriostatic and bactericidal 
effect. When given orally the rate of 
absorption of these drugs varies with dif- 
ferent cases and with the drug used, 
but usually 2 or 3 days are required to 
establish equilibrium between the amount 
ingested and the amount excreted. Some- 
what less time seems to be necessary 
when sulfapyridine or sulfathiazole is 
administered. In certain instances oral 
ingestion is impossible for various rea- 
sons, and in these cases parenteral in- 
jection has been of great value. Sul- 
fanilamide powder may be prepared in 
an 0.8 per cent solution in physiologic 
solution of sodium chloride and given 
subcutaneously. In this way a patient 
may be given more than 100 grains (6.5 
Gm.) of the drug daily with little diffi- 
culty. The sodium salt of sulfapyridine 
may be given intravenously and some 
observers have recently shown that sul- 
fathiazole may be given in the same 
way. The intravenous use of these drugs 
is useful in building up rapidly an ap- 
preciable level of the drug in the blood, 


particularly foi those patients who have 
difficulty in taking the ding by mouth. 
The disadvantage, however, is that while 
the concent! ation in the blond j s built 
up rapidly it al**o deci eases lapidly and 
frequent admim-tt ation-. aie necessary 
if an adequate concent i at ton is to lie 
maintained 

Clinicalh. the autlmt does not feel 
that detei nnnations of the level ot these 
compounds in the blood are necessary 
in the satisfactory handling of patients 
suffering with infections of the urinary 
tract. Many estimations have been made 
and only in rare instances has he seen 
concentrations more than from 5 to 6 
mg. per 1<H) ec. with the dosage usually 
used. He believes that a great et < nureu- 
tration in the blood is raielv needed to 
destroy an existing infection. 

in the field of infection of the in iuarv 
tract the oial and -ulirutanrous admin- 
istrations are usuallv sufficient \ arious 
dosage levels have been suggested by 
many observers. However, it has been 
his experience that in the majority of 
instances sulfanilamide and its more 
closely related derivatives need seldom 
he given in a dosage greater than *10 
grains (2.(> Gm. » daily. This is given 
in equal doses 4 times a day. The ease 
of administration may he enhanced by 
supplementing each dose with a similar 
quantity of sodium bicarbonate, The 
addition of tin* latter drug may have an 
additional value in that llelmhol/ and 
Siekler have shown that the efficacy of 
sulfanilamide in the urine is inereased 
at a /’ll level of 7.5. If sulfanilamide 
must he given parenterally, a somewhat 
greater dosage is advised, as previously 
mentioned, 

Azosulfamide, while not as effective 
as sulfanilamide in equal doses, is of great 
value in urologic work. It is given in a 
dosage of 60 grains (4 Gm.) daily and 
may have to be used over a somewhat 
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longer period. Usually sulfanilamide or 
azosulfamide is given for a period of 
from 8 to 14 days. At the end of that 
time we have deemed it advisable to 
stop the drug whether the urine has been 
sterilized or not. An intervening period 
of 2 or 3 weeks followed by a second 
course of the medication will frequently 
bring about the desired results. In a 
number of cases he has found a second 
and third course of the drug necessary 
before sterilization takes place. 

More recently another derivative of 
sulfanilamide, namely sulfathiazole, has 
been added to our armamentarium. The 
original dosage used was 60 grains (4 
Gm.) daily but recent work has led me 
to believe that in most cases 45 grains 
(3 Gm.) will be sufficient. This is given 
in divided doses by mouth and if it is at 
all nauseating its administration is like- 
wise eased by giving it with milk. It has 
proved to be of inestimable value in the 
therapy of staphylococcic and gonococcic 
infections. In the latter condition Cook 
believes that 60 grains (4 Gm.) daily 
are advisable and I have continued this 
for a period of from 10 to 14 days, al- 
though in all his cases the discharge 
was stopped and the urine was clear 
in from 3 to 4 days. 

In those cases in which the infection 
cannot be eradicated by chemotherapy, 
a thorough and complete search by a 
competent urologist should be advised 
because of the frequent association of 
complicating pathologic conditions such 
as stone, tumor, obstruction or cicatricial 
deformity. 


UTERUS 

Dysfunctional Bleeding 
The use of testosterone propionate 
in the treatment of premenopausal dys- 
functional uterine bleeding was investi- 
gated by Mazer and Mazer. 61 The ad- 


vantages of this form of therapy are: 
1. It obviates the need of applying ra- 
dium or the use of x-rays, which is 
usually followed by severe climacteric 
symptoms. 2. It does not cause sudden 
and permanent amenorrhea. 3. It does 
not require hospitalization and is there- 
fore readily accepted by most patients. 

The authors find that smaller doses, 
a total of from % to 3 grains (50 to 200 
mg.) given over a month, are effective 
and do not evoke masculinizing changes. 
Testosterone propionate relieves dys- 
functional uterine bleeding in about 50 
per cent of the patients who submit to 
a month’s treatment. 

The modus operandi of the smaller 
doses in controlling uterine bleeding of 
the dysfunctional type is either through 
the ability of the product to neutralize 
the continuous action of estrogen on 
the mullerian tract or through inhibition 
of the unknown endometrial bleeding fac- 
tor. Regardless of dosage, it cannot 
rejuvenate aging ovaries or stimulate the 
ovaries of younger women to biphasic 
activity; therefore its influence on dys- 
functional uterine bleeding is temporary 
but long enough to permit natural read- 
justment to take place. Failure of read- 
justment results in recurrences. 

The authors treated 64 women, 48 
of premenopausal age and 16 younger 
women, with testosterone propionate in 
sesame oil given intramuscularly every 
other day for 1 month. Forty-four 
women received a total of from % to 
3 grains (50 to 200 mg.) and 20 from 
4% to 9 grains (300 to 600 mg.). Thirty- 
five preliminary curettages were per- 
formed as an office procedure to elimi- 
nate malignant growths. The remaining 
women refused to submit to a curettage. 
A cure was considered to have been 
effected if the abnormal uterine bleeding 
ceased during the month of treatment 
and did not recur for at least 3 months 
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after its withdrawal. The follow-up pe- 
riod ranged from 3 to 19 months with 
an average of 7.6 months. Forty-two 
of the 64 patients (66 per cent) were 
cured and 22 (34 per cent) were not 
or were only temporarily improved. 
Twenty-seven or 77 per cent of the 
35 women who were curetted remained 
well during the follow-up period, whereas 
only 15 of the 29 noncuretted patients 
remained well for this length of time. 
This indicates that in 25 per cent curet- 
tage alone arrested the dysfunctional 
uterine bleeding for a period of 3 or 
more months, at least long enough for 
the endocrine imbalance to adjust itself. 
This is m accord with the authors’ ex- 
perience with 82 metrorrhagic women 
who had received no other treatment 
than curettage. 

Larger doses of testosterone did not 
yield better results; 14 noncuretted pa- 
tients received the larger doses with a 
cure in 7, and 15 noncuretted patients 
received the smaller doses with a cure 
in 8. Seven of the 42 cured patients 
had recurrences of uterine bleeding in 
less than 6 months after withdrawal of 
treatment. 

Fundal Carcinoma 

This study by Miller 32 is based on 
183 patients with microscopically veri- 
fied carcinoma of the body of the uterus 
seen in the Gynecological Tumor Con- 
ference at the University of Michigan 
Hospital since April, 1931. 

The average time waste from onset 
of symptoms to beginning of treatment 
was approximately 11 months. This is 
an improvement when compared with 
previous reports on time waste. 

Sixty-five per cent of patients in this 
series had commenced treatment before 
the fourth month after onset of symp- 
toms. 


{ a ) Histologic grading of endome- 
trial carcinoma is onh one ot se\eral 
factors helpful in detei mining prognosis 
(b) The author is unpiessed with 
the fact that histologic (hades ! and II 
are particular!} ladiotesistatit 

Clinical grouping based on si/e of the 
uterus is practical * Mir findings tend 
to bear out the genetal feeling that 
corpus carcinoma in a small ot normal- 
sized uterus is associated with a some- 
what better prognosis. 

Methods of treatment and tesuits are 
discussed and the following uews ex- 
pressed: ( a ) For mopeiable tases of 
corpus carcinoma uhethci due to com- 
plicating illness or extent of disease, 
x-ray therapy followed b\ intracavitary 
radium is the procedure of choice. By 
this method they obtained 31.1 per cent 
5-year xurvi\ors (37.0 per cent when 
corrected for noucaiviuotiia deaths t. ( /*) 
For operable cases with po-sihle excep- 
tion of extremely earl\ lesions they ad- 
vise preoperative irradiation followed 
by total hysterectomy < > weeks aftei 
completion of the radiation treatment. 
<Y) X-rays arc preferred to inttaca\ itary 
radium for preoperathe irradiation with 
surgery, they are able to report 70.5 
per cent 5-year survivors (S2.3 per 
cent when corrected for noneareinunia 
deaths). ('</ ) Radiation and surgery 
should not he looked upon as competi- 
tive forms of therapy hut as remedial 
measures of proved value. Best results 
are obtained by using both in a sup- 
plementary manner. 

Fibroids were found in 1‘LS per cent 
of the cases. Miller cannot sav that 
fibroids affect the prognosis. 

Five patients had a double primary. 
Metaplasia was common, occurring in 
15 per cent. Its significance was not 
clear. It did not appear to affect prog- 
nosis. 
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Study o£ mortality revealed carcinoma 
as the cause of death in 71 1 per cent 
of 45 patients with complete data. Other 
causes included heart disease, pneu- 
monia, embolism, intestinal obstruction, 
etc. 

Primary operative mortality in 85 
patients was 3 5 per cent (1 cardiac, 1 
pneumonia, 1 peritonitis). 


VAGINA 

Trichomoniasis 

The treatment of vaginal trichomonia- 
sis is described by Karnaky. 53 

The vulva, vagina and perineum are 
gently washed with vinegar water (5 
tablespoons in 2 quarts — liters — of 
water) and dried. From 1 to 2 drams 
(4 to 8 Gm.) of a hydroxyquinoline de- 
rivative ( Eoraquin powder ) are blown 
into the vagina or from 4 to 8 tablets of 
the preparation are inserted, encircling 
the cervix, with a small plug of cotton 
inserted at the mtroitus. The patient is 
instructed to insert 1 tablet every morn- 
ing and evening for 12 days. Instructions 
are given that a douche should not be 
taken during this period. After 12 days 
vinegar water douches (5 tablespoons of 
vinegar to 2 quarts — liters — of water) 
are to be taken twice daily between and 
during the next 3 menstrual periods and 
up to the fourth menstrual period At the 
end of the fourth menstrual period a fresh 
vaginal smear is made for Trichomonas 
vaginalis and if found negative the pa- 
tient is pronounced cured. If the smear 
is positive the treatment is resumed. 

Following each menstrual period for 
from 2 to 5 days 1 floraquin tablet is 
inserted morning and evening with vin- 
egar douches as needed. Two tablets are 
inserted at the slightest itching or dis- 
charge and 1 tablet morning and evening 
for the next 6 days. The patient returns 
twice a week for observation. 


For trichomonas vaginalis, pruritus 
valvae or vaginitis with a great deal of 
tenderness from 1 to 2 drams (4 to 8 
Gm.) of the powder are blown into the 
vagina every day until the soreness is 
gone An acid jelly can be inserted twice 
a day as a home treatment. After the 
acute stage has subsided 1 tablet is in- 
serted twice a day as a home treatment. 
In 400 cases of trichomonas vaginalis in 
private practice in more than 4000 char- 
ity cases at the Jefferson Davis Hospital, 
94 per cent of the patients were cured by 
this method. 

VULVA 
Atrophy of Vulva 

Atrophy of the vulva is described by 
Adair, Davis, and Schuitema. 54 

The physiologic atrophy of the vulvar 
structures predisposes to pathologic con- 
ditions. The atrophic skin is easily 
bruised as a result of minor trauma, coi- 
tus or irritating and infectious contacts. 

Three distinct stages have been de- 
scribed in this disease In the initial 
stage, the inflammatory symptoms pre- 
dominate. The entire vulva is swollen, 
red, bruised and painful. 

The second stage is chiefly character- 
ized by the onset of atrophic changes. 
The skin of the vulva becomes indurated 
and thickened owing to increased thick- 
ness of the keratin layer. The usual elas- 
ticity disappears. 

The final stage of the disease is the 
chronic stage, lasting years. 

During the initial acute inflammatory 
stage of this disease it may be necessary 
to rule out other conditions which are 
associated with itching of the vulva. 

Yeast vulvitis is one of the common- 
est infections which cause pruritus of 
the vulva. This condition is often asso- 
ciated with diabetes, so that urinalysis 
and a blood sugar determination will be 
of diagnostic importance. 
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Fungous infections are occasionally 
seen in the groins of women who com- 
plain of pruritus. Parasites such as pedi- 
culi or pinworms may likewise produce 
itching of the vulva. Neurodermatitis is 
a neurogenic lesion of the skin often as- 
sociated with pruritus. 

Carcinoma of the vulva may occur at 
any stage of chronic atrophic dermatitis 
of the vulva. It has been suggested that 
leukoplakic areas predispose to the de- 
velopment of malignant tumors. 

Surgical removal of the vulva re- 
mains the most satisfactory treatment for 
patients who have marked evidence of 
the disease. If the lesion has extended 
around the anus to the posterior skin, it 
may be well to undertake the vulvectomy 
in 2 stages. During the first stage the 
vulvar skin proper can be removed. At 
a later date the skin posterior to the anus 
can be dissected away. 

The operative procedure should take 
into consideration the blood supply to 
tissues. There should be no unusual pull 
on united skin edges, for these will be- 
come necrotic or heal poorly. Good mo- 
bilization of apposed surfaces will re- 
sult in primary union. Rarely will any 
difficulty be encountered with the 
urethra, for a safe margin of normal 
mucosa is usually present. 

Irradiation has been given up because 
it provided few, if any, cures. Occasion- 
ally temporary relief from the itching 
occurs, but the progressive cutaneous 
changes continue, and the danger of ma- 
lignant disease will remain. 

Endocrine therapy with estrogen has 
gained in popularity in the last few 
years. 

Cancer of Vulva 

An analysis of 155 cases (1911-1940) 
of cancer of the vulva is presented by 
Taussig. 85 

The author emphasizes that early rec- 
ognition and prompt adequate treatment 


are cxtremelv r.oc in cancer of the 
vuh a. In spite of thi-. the disease, be- 
cause of its iclamely slow growth, 
offers a reasonably good prognosis. Pre- 
vention of taicuiotna of the vulva by 
early excision of the leukoplakic vulva 
should materially lowei the incidence of 
the disease Radiologic treatment of the 
disease gives disappointing results and 
is usually attended by painful burns. 

The complete modified Basset opera- 
tion gives splendid lesiilts in patients 
with opei able lesions ( ( 'finical Groups 
I-I1I) who are under <o years of age. 
In older patients only those in better 
than average physical condition with rel- 
atively early lesions should he subjected 
to this procedure. 

Approxiniateh two thirds of the cases 
of cancer of the \ulva are still operable 
at the first examination. In those in 
whom a 1 tassel operation is done we can 
expect, a 5 -year sur\i\al in about 3 out 
of 5 (58.5 per cent i, even though 2 
out of 5 1 41 per cent j already show 
evidence of lymph gland metastasis. 

Granulomas 

Venereal and nonvenereal granulomas 
of the \ulva are discussed by von 
lfamm, 5tt based on a study of 155 cases. 

Granulomas are circumscribed masses 
of granulation tissue formed in the 
course of the productive phase of inflam- 
mation. They are most logically clas- 
sified according to their etiologic factor, 
which in the majority of cases is an in- 
fectious agent. The author stresses a 
subdivision of pudendal lesions accord- 
ing to venereal and nonvenereal infec- 
tions as highly desirable since it empha- 
sizes the fundamental difference in the 
diagnostic aspects of the 2 groups. 

A. The Venereal Granulomas — 
X. Syphilis -Syphilitic granulomas may 
appear in any stage of the infection, al- 
though they are most common in the 
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second stage of the disease. The diag- marked predominance of plasma cells, 
nosis of spirochete-negative granulomas the perivascular type of infiltration and 
rests principally on the biopsy, which the intimal proliferation of the smaller 
usually can be easily secured. The and middle-sized vessels, together with 

A D 



Fig. 2 — A and B show epidermal carcinoma of the vulva on a basis of leukoplakic vulvitis ; 
C, case of periurethral carcinoma; V, vestibular carcinoma on a syphilitic basis. (Taussig: Am. J. 
Obst. and Gynec.) 
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the evidence of many newly formed cap- 
illaries, are characteristic of this disease. 

II. Gonorrhea — This infection is of 
little importance as an etiologic factor of 

A 


and spread often o\er the lahi.i majora 
and the perineum, ont’inate Irnpientlv 
as a conse»|uenee oi the nrit.itive that. tr- 
ier of gonoirheal dw lunge The\ are not 

B 



C I) 

Fig. 3 — A and B are examples of carcinoma of Bartholin’s gland ; C ami /> are east’s of primary 
carcinoma of the glans clitoris. (Taussig : Am. J. Olist. and fiynw.) 


vulval granulomas since the thickly 
coated mucous membrane of the vulva is 
very resistant to the invasion of the 
organisms. Pointed condylomas, which 
are found in the moist parts of the vulva 


specific for this infection. They are usu- 
ally painful and may grow into immense 
cauliflower-like masses. The histologic 
picture shows a marked hyperplasia of 
the epithelium which grows on a scanty 
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stroma with a rich network of capil- 
laries. A few foci of round cell infiltra- 
tion can be noted. The epithelium is 
usually edematous and lacks keratiniza- 
tion. 

A 


III. Chancroid — The Ducrey bacil- 
lus is responsible more frequently for 
acute ulcerations of the vulva than for 
granulomatous lesions. The histologic pic- 
ture of chancroidal ulcerations is charac- 

B 



C D 

Fig. 4 — A, Group I carcinoma of the vulva ; B, Group II infiltrating carcinoma of the vulva ; 
C, Group II epidermoid cancer of the prepuce; D, Group III cancer of the left labia (Taussig: 
Am. J. Obst. and Gynec.) 
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first patient was operated on 7 years ago, 
the most recent 1 year ago. The process 
continued to spread in 2 instances. This 
necessitated a second operation An 
intra-epithelial epithelioma was found in 
1 case One patient had complete relief 
for almost 2 years when a reddish dis- 
coloration of the skin about the vagina 
and rectum appeared and an intermittent 
pruritus returned. A culture showed an 
abundant yeast growth and it has been 
very difficult to control the pruritus. In 
the only negro woman of the series 2 
years after operation there was complete 
loss of oigmenl of the skin about the rec- 
tum. There were no subjective symp- 
toms. A biopsy of this area showed 
hyperkeratosis and absent rete pegs and 
fibrosis, collagenous changes and lym- 
phocytic infiltration in the corium. The 
basal pigment layers stopped abruptly at 
the border of the lesion. The pruritus 
leturned 1 year after operation in an- 
other case. There were no fissures or 
leukoplakic plaques. Cultures were neg- 
ative for yeast or fungi. A biopsy 
showed, chiefly, hyalinization of the 
corium, atrophy of the rete and some 
dyskeratosis. There were no complica- 
tions in the remaining case. The com- 
plications in 4 of the cases were treated 
by applications of an ointment, sug- 
gested by Foss, containing 1800 rat units 
per gram of estrogen and 15 mg. of 
crystals. 

Pruritus 

Treatment of Anogenital Pruritus 
— This is discussed by Stillmans. 58 
A large percentage of the commonest 
form of pruritus — that about the 
anus — is due to the slight film of fecal 
matter left after the use of dry paper for 
cleansing. The cases can be relieved by 
the use of toilet paper or cloth wet with 
water or boric acid solution after pre- 
liminary cleansing with dry paper. 


The addition ot 1 pci cent saponated 
solution of cresol or of 10 to pH) per 
cent solution of coal tar m.i\ succeed, 
or it ma\ be necessar\ to use these anti- 
pruritics nnlv occasionalh Tlu*\ are 
more genet ally acceptable than oint- 
ments 

If the skm is dry and tis».med. oint- 
ments may he indicated. Zinc oxide 
ointment containing 1 per cent of phe- 
nol or from 10 to 25 pet cent camphor- 
ated phenol may he used, or ointment 
of ammoniated mercury with or with- 
out the same antipruritics 

One source of acute dermatitis about 
the anus and genitalia is the use of anes- 
thetic ointments, procaine Indrochloiide 
or related drugs. I\th\l amiiinhen/onte, 
orthoform atid the newer proprietary 
anesthetics, as well as resorcinol, used 
because of a real pruritus without inflam- 
mation, sometimes result in a sharp, 
often weeping, dermatitis which causes 
intense suffering and may be the begin- 
ning of a widespread inflammation of the 
skin. 

Psychotherapy can cure some of the 
anogenital cases, especially in women. 
There are reports of such cases that 
have been proved to }«• flue to fear of 
another pregnancy after a difficult deliv 
ery, fear of pregnancy in tile unmarried, 
masturbation or other forms of sexual 
maladjustment. 

In the baffling cases sometimes seen, 
one may use the injection of alcohol, 
originated by Stone in 1916. The area 
involved must be carefully mapped out, 
with special attention to the bonier areas, 
which the patient may have neglected to 
mention. Then tlu* vulvar and perianal 
regions are cleansed as for other surgery, 
a general anesthetic is administered, and 
95 per cent alcohol is injected, tlu* needle 
entering perpendicularly into the skin. 
From 2 to 4 minims (0.12 to 0.25 
cc.) are injected just under the skin at 
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each point, the points being about one- 
fourth inch apart. In older patients these 
points must be farther apart to avoid 
sloughing. This procedure succeeds in 
most cases in relieving itching for from 
several months to several years It can 
be repeated if necessary Blood-vessels 
must be avoided. 

Surgical excision for pruritus is to be 
used only in extreme cases as it often 
fails to cure. 

Tumors of the Vulva 

Benign and malignant tumors of the 
vulva are discussed by Folsome. 59 The 
author believes that a better general 
understanding of benign tumors of the 
vulva is an important aspect of preven- 
tive gynecology and is essential for the 
proper insight and control of vulvar 
cancer. 

In the group of benign tumors of 
connective tissue origin are the fibromas, 
leiomyofibromas, leiomyomas and lipo- 
mas. The rarer hemangiomas, lymphan- 
giomas, neuromas and enchondromas are 
mentioned merely to complete the list. 

Benign tumors of the vulva of epi- 
thelial origin include true papillomas and 
those papillomas commonly termed con- 
dylomas, arising from residual pathologic 
irritation of subacuate or chronic infec- 
tions such as gonorrhea, hidradenomas 
or sweat-gland adenomas of the vulva ; 
supernumerary vulval breast, which oc- 
casionally undergoes carcinomatous 
change ; endometriosis, and the many va- 
rieties of cystic tumors of the vulva. 

Sarcoma of the vulva is rare. It may 
develop in the vulvar end of the round 
ligament or may be primary in the vulva. 
Metastatic malignant tumors of the vulva 
are rare. Primary melanoma of the vulva 
has an appropriate incidence of 1 case to 
each 125, OCX) pelvic examinations. 

Basal cell carcinomas of the vulva are 
relatively rare. Carcinoma of the vulva is 


the commonest malignant neoplasm of 
the external female genitalia. 

The author points out that metaplasia 
and malignant change in apparently in- 
nocuous vulvar tumors are inadequately 
emphasized Papillomas, sebaceous cysts, 
pigmented moles, leiomyofibromas, vul- 
var breast tissue and sweat-gland ade- 
nomas are some of the benign vulvar 
tumors which may, at a later date in a 
woman’s life, degenerate to vulvar ma- 
lignancy. 

Treatment and care of the patient pre- 
senting herself with a vulvar cancer are 
tending to become more rational in the 
light of present anatonncopathologic 
knowledge of vulvar cancers Vulval 
surgery combined with resection of 
superficial and deep inguinal lymph- 
nodes continues to be the best treat- 
ment for carcinoma of the vulva 

By stressing periodic pelvic examina- 
tions, cancer educational programs may 
materially assist in preventing cancer of 
the vulva. By paying attention to simple 
lesions and the benign tumors of the 
vulva, the physician may prevent carci- 
noma of the vulva. 

V ul vovaginitis 

The treatment of prepuberal vulvogmi- 
tis with a new synthetic estrogen, stil- 
bestrol, is reported by Russ and Col- 
lins. 60 

On diagnosis of gonorrheal vulvovag- 
initis the child, irrespective of age, 
weight, duration of symptoms or previ- 
ous therapy, was given a %o grain (1 
mg.) tablet of diethylstilbestrol 3 times 
a day until 20 had been taken. The tablet 
was crushed and administered in 2 
ounces (60 cc.) of milk The usual pro- 
phylactic methods and instructions were 
given to the mother, but the only form 
of treatment given was orally adminis- 
tered diethylstilbestrol. In 22 cases neg- 
ative smears for pus and gonococci were 
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obtained at the end of 7 days of treat- 
ment. Two cases required 9 days of 
treatment (% grain — 27 mg.) and 18 
days of treatment (% grain — 54 mg.) 
respectively to produce a cure. The 
smear then showed only large cornified 
epithelial cells, some with pyknotic nu- 
clei and mucus. 

Within 72 to 96 hours the discharge 
changes in character, becoming thin, 
mucoid and white. The latter type of 
discharge persists throughout treatment, 
and complete disappearance of any type 
of discharge is noted within 1 or 2 \\ ecks 
after discontinuance of treatment. The 
thick greenish yellow discharge defi- 
nitely diminishes in amount within 36 to 
48 hours. 

In the first few- cases treated some 
nausea and vomiting were noted, but 
these symptoms have not been observed 
since the drug was administered in milk. 
In no case did vaginal bleeding occur. 
In approximately two-thirds of the cases 
a darkening of the nipple and areola oc- 
curred, together with slight painless en- 
largement of the breasts. In several cases 
pigmentation and painless enlargement 
of the vulva also was noted. In all cases 
these symptoms disappeared within 3 
weeks of discontinuance of the drug. 
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II. OBSTETRICS 


ABORTION 

Treatment is discussed by Collins, 
Weed and Collins. 1 They employed 
wheat germ oil in the treatment of 36 
cases of spontaneous, threatened or 
habitual abortion in combination with 
progesterone and/or thyroid . The 
daily maintenance dose ranged from 1 
to 134 drams (4 to 6 Gm.) unless the 
patient showed signs of threatened abor- 
tion, when from 8 to 12 drams (32 
to 48 Gm.) were given during the first 
24 hours and then they were placed on 
the daily maintenance dose. Oil was given 
until patients reached from 8 to 
calendar months of pregnancy. 

Anterior pituitary-like gonadotropic 
substance in the form of antuitrin S 
was administered intramuscularly in 1 
cc. doses given at weekly intervals until 
the patient was pregnant from 4 to 4 
calendar months. In a few cases injec- 
tions were continued until the seventh 
calendar month. 

One rabbit unit of progesterone was 
administered daily intramuscularly when 
cramping or bleeding was actually pres- 
ent and, when the symptoms ceased, 
antuitrin S was substituted. 


Thyroid extract in from %o 10 34 
grain (0.0065 to 0.03 Gm.) doses twice 
daily was given to all patients showing 
evidence of hypothyroidism : Obesity ; 
irregular menstrual periods, slow pulse 
and the like. 

Cases were classified as "threatened 
abortion” if cramping pain in the lower 
part of the abdomen persisted longer 
than 24 hours or if a patient had bleed- 
ing and as “habitual abortion” if the 
patient had had 2 or more spontaneous 
abortions or had had one previous abor- 
tion immediately prior to or attempted 
to abort during her present pregnancy. 

Of 24 patients with threatened abor- 
tion treated 3 went to completion de- 
spite therapy. Of the remainder, 14 have 
been delivered of normal, full term .chil- 
dren, 1 has now passed the period of 
viability, and the remainder have re- 
tained their pregnancies without further 
signs or symptoms of abortion. This 
represents a successful arresting of the 
abortion in 87 per cent of these cases. 

Pregnandiol Determination 

The pregnandiol excreted in the urine 
of 100 pregnant women with various 
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disorders was determined by Cope. 2 The 
author emphasizes the diagnostic value 
of this analysis 

The important figure, he found, is not 
the concentration of pregnandiol but the 
total excretion in 24 hours. In the first 
few months of pregnancy, estimation of 
pregnandiol excretion can be of value 
in the diagnosis of pregnancy and its 
absence as evidence of a serious abnor- 
mality. Demonstration in a case of 
amenorrhea is strongly suggestive of 
pregnancy, for no other condition is so 
far known in which the 2 are associated. 
However, it must be certain that the 
pregnandiol excretion is not the normal 
prelude to an oncoming menstruation. 
To be of value, estimations must be cap- 
able of detecting as little as 3 mg. in 
the whole 24-hour output. 

Absence of pregnandiol from the urine 
of a woman with signs or symptoms of 
threatened abortion is evidence of abnor- 
mality, and the determination should be 
repeated. If persistently absent, either 
abortion is inevitable, or the products of 
conception have been already partially 
or completely evacuated or the fetus has 
died without expulsion, i. e., missed abor- 
tion. Distinction between these possibili- 
ties must be made by clinical means. 
Treatment of threatened abortion with no 
pregnandiol excretion is not complete 
until it is certain that the uterine con- 
tents have been evacuated. 

As pregnandiol is believed to be de- 
rivetf from the placenta rather than the 
fetus, its excretion can be expected to 
continue when fragments of placental 
tissue are retained. In 1 of 6 cases of 
incomplete abortion with symptoms suffi- 
cient to require hospitalization, a doubt- 
ful trace of pregnandiol was found. Usu- 
ally the retained fragments are either 
too small or too damaged to provide 
pregnandiol in recognizable amount. 
This may be influenced by the time 


elapsed since abortion When intra- 
uterine death is siispei ted on clinical 
grounds absence of pregnandiol from 
the urine siippoits the diagnosis, but 
the converse (as in incomplete abortion) 
is not always true. If fetal death is sus- 
pected and pregnandiol is found in the 
urine the estimation should be repeated 
at weekly intervals A ptogressive fall 
is suggestive, and if tlu* excretion falls 
to zero the evidence is almost conclu- 
sive. Pregnandiol excretion piov ides in- 
formation comparable to that of the 
Aschhcim-Zondek and Friedman tests. 

Chronic nephritis and toxemia of 
pregnancy may interfere with pregnan- 
diol excretion. Deviations from the nor- 
mal excretion in these conditions do not 
necessarily mean that the gestation is 
abnormal. 


LABOR 

Asphyxia in the Fetus 

The recognition and treatment of 
fetal heart arrhythmias due to anoxia 
are discussed by T.und. ;t 

Variations of the fetal heart rate have 
long been ascribed to asphyxia and the 
recommended therapy has been immedi- 
ate delivery. The early recognition of 
impending fetal asphyxia can he de- 
termined, the authors emphasize, by 
continuous or at least very frequent aus- 
cultation of the fetal heart sounds. In- 
stitution of specific therapy, oxygen, at 
this time will in many cases either par- 
tially or completely respire* the fetal 
heart rate to normal ami successfully 
combat the anoxia. The response to 
oxygen therapy should Ik* noted within 
10 minutes and frequently is apparent in 
less than 5 minutes. If after 15 minutes 
of therapy no improvement is noted, it 
may be assumed that oxygen will lie of 
no value. The time of preparation of a 
patient for operative delivery is usually 
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ABORTION 

Treatment is discussed by Collins, 
Weed and Collins. 1 They employed 
wheat germ oil in the treatment of 36 
cases of spontaneous, threatened or 
habitual abortion in combination with 
progesterone and/or thyroid . The 
daily maintenance dose ranged from 1 
to 134 drams (4 to 6 Gm.) unless the 
patient showed signs of threatened abor- 
tion, when from 8 to 12 drams (32 
to 48 Gm.) were given during the first 
24 hours and then they were placed on 
the daily maintenance dose. Oil was given 
until patients reached from 8 to 
calendar months of pregnancy. 

Anterior pituitary-like gonadotropic 
substance in the form of antuitrin S 
was administered intramuscularly in 1 
cc. doses given at weekly intervals until 
the patient was pregnant from 4 to 4 
calendar months. In a few cases injec- 
tions were continued until the seventh 
calendar month. 

One rabbit unit of progesterone was 
administered daily intramuscularly when 
cramping or bleeding was actually pres- 
ent and, when the symptoms ceased, 
antuitrin S was substituted. 


Thyroid extract in from %o 10 34 
grain (0.0065 to 0.03 Gm.) doses twice 
daily was given to all patients showing 
evidence of hypothyroidism : Obesity ; 
irregular menstrual periods, slow pulse 
and the like. 

Cases were classified as "threatened 
abortion” if cramping pain in the lower 
part of the abdomen persisted longer 
than 24 hours or if a patient had bleed- 
ing and as “habitual abortion” if the 
patient had had 2 or more spontaneous 
abortions or had had one previous abor- 
tion immediately prior to or attempted 
to abort during her present pregnancy. 

Of 24 patients with threatened abor- 
tion treated 3 went to completion de- 
spite therapy. Of the remainder, 14 have 
been delivered of normal, full term .chil- 
dren, 1 has now passed the period of 
viability, and the remainder have re- 
tained their pregnancies without further 
signs or symptoms of abortion. This 
represents a successful arresting of the 
abortion in 87 per cent of these cases. 

Pregnandiol Determination 

The pregnandiol excreted in the urine 
of 100 pregnant women with various 
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of the bladder has the mam idea of pre- 
venting extension of the incision in the 
musculature of the uterine corpus when 
the lower segment was not well formed, 
or when delivering a large fetus. 

2. Transperitoneal Cervical Ce- 
sarean Section (Peritoneal Exclu- 
sion) — This operation is known as the 
Veit-Fromme-Hirst procedure. Veit 
and Fronime of Halle, in 1908, pro- 
posed a method whereby an exlraperi- 


Peritoneal exclusion is recommended 
for the woman who had been long in 
labor, with or without mptured mem- 
branes but with potential lnlectiou. 

3 Extraperitoneal Cesarean Sec- 
tion— The extraperitoueal cesarean sec- 
tion is represented by the operation of 
I,at7.k< i \<I\antage is taken of the 
loosening and raising of the peritoneal 
sac from the lower uterine Moment alter 
a long labor. This pioocdure is per- 



Fig. 2 — Rectus muscles retracted laterally allow parietal peritoneum Cl), fascia lr.tnsveis.tlis, 
and bladder (B) to balloon up, with urachus glistening in midline. (Smith Am, J < IliM .uni 
Gynec.) 


toneal space for delivery was created by 
uniting the layers of dissected visceral 
peritoneum to the parietal peritoneum 
by means of sutures or clamps, to pro- 
tect the peritoneal cavity from the spill, 
and to leave the uterine incision outside 
of the general peritoneal cavity during 
the process of healing. 

More recently Smith, 5 of New York, 
submitted a technic of peritoneal ex- 
clusion through a Pfannenstiel inci- 
sion, and with a transverse incision in 
the lower segment in order to overcome 
one of the disadvantages of the Veit- 
Fromme-Hirst, namely the fixation of 
the lower uterine segment to the abdo- 
minal wall. 


formed through a vertical abdominal in- 
cision, the intact peritoneal sue is raised 
upward from the bladder and the blad- 
der is displaced laterally to the right. 
This clears a space in the lower seg- 
ment which is ample for the placing of 
a longitudinal or vertical incision of suffi- 
cient length for delivery. This method, 
reserved for potentially or frankly in- 
fected women has replaced the radical 
or Porro cesarean section in a number of 
clinics. Waters substitutes a transverse 
incision for the longitudinal incision of 
the lower segment as used by I-atzko. 

Gottschalk-Portes operation, or tem- 
porary exteriorization of the uterus, has 
rendered important service in the ex- 
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hausted, badly infected patient. Its em- the abdominal scar and (3) abdominal 
ployment will always be necessarily adhesive bands. Smith, therefore, offers 
limited. an interesting modification of this tech- 

4. Transcervical Cesarean Section nic by moving the operation down from 
with Peritoneal Exclusion and Blad- the original site to the safer lower 
der Mobilization — Smith 3 * 5 mentions uterine zone behind the bladder. He 



Fig. 4 — Vesicouterine fold of peritoneum (JD) opened transversely (as in low flap operation) 
and stitched to superior parietal peritoneum (A), to exclude peritoneal cavity ( BC ) (Smith: Am. 
J Obst and Gynec.) 


3 definite objections to the Veit-Fromme- believes it is safer than either a classical 
Hirst operation, i. e., (1) fixation or or low flap operation, 

facing of the uterus to the anterior Technic — A 4j4-inch Pfannenstiel 

abdominal wall, (2) endometriosis in incision is made 1 inch above the sym- 



(.YNHXULOCn AM) ( )I5STK TKIi s 



Fig 5 — Visceral peritoneal bridge, which varies in width K'—/>) in different cases, being 
cut at closed apex of suture (S), after completed stitching of pai ictnviseer.il peritoneal la%eis I Ah ), 
which then excludes bilaterally and entirely peritoneal oa\ it > inmi lower uterine segment t/O. 
(The artist depicted scissors cutting too far towards midi me, instead of at apex t.S) }. t Smith: 
Am JT. Obst. and Gynec ) 



Fig. 6 — Protective gauze strip (A) place<l over parietovisceral peritoneum. Mobilized bladder 
(D), just before retractor hides it under symphysis. Lower uterine segment (#) above curved 
cervical incision (C). (Smith: Am. J. Obst. and Gynec ) 
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Fig. 8 — Parietovisceral fold (A) brought down and stitched to bladder peritoneum (B), 
or to (C) if (BC) is too wide. ,(Sraith: Am, J. Obst. and Gynec.) 
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physis pubis, down to the fascia. The 3. It eliminates the possibility of sub- 
illustrations depict the subsequent steps sequent intra-abdominal hernia, 
of operation. 4. It minimizes trauma to the bladder 

According to the author the advan- and preserves the nutrition of the peri- 
tages of this operation are as follows: toneum. 



Fig. 10 — In infected cases drainage may be instituted either sujirapubically, as a space <»f 
Retzius drain, or preferably through a cervical puncture, as indicated in insert. (Smith : Am. J. 
Obst. and Gynec.) 


1. It affords a more roomy elastic 
area than any of the other exclusion 
operations. 

2. It precludes the formation of post- 
operative adhesive bands. 


5. It localizes the operative site so 
that the ureters and bladder are not 
jeopardized. 

6. It restricts the operation to the 
well-oriented lower peritoneal cavity, 
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yet provides complete peritoneal exclu- 
sion. 

7. It is equally useful in infected and 
noninfected cases, and is not contra- 
indicated by breech presentation, pla- 
centa previa, and other intrauterine com- 
plications. 

Dry Labor 

Newer concepts of dry labor are 
presented by King. 6 A comprehen- 
sive survey of the literature since 1921 
shows no evidence whatever to support 
the traditional belief that dry labor is 
“long, difficult and dangerous.” 

All available evidence drawn from de- 
liberate experimental work, from the re- 
sults of inductions and from various 
series of observations shows, on the con- 
trary, that in dry labor (a) the duration 
is shorter, ( b ) there is no greater mor- 
bidity, (c) there is no greater incidence 
of interventions, ( d ) there is less damage 
to the cervix, ( e ) the fetal mortality is 
no greater and (f) there is no adverse 
effect on the psychologic or physical de- 
velopment of the child. 

Dry labor should no longer be listed 
as a complication of parturition and may 
not be used as an excuse for operative 
intervention. The cause of dystocia in 
the presence of prematurely ruptured 
membranes must be sought for else- 
where. 

The author concludes that the accu- 
mulated evidence controverts the theory 
of the hydrostatic wedge mechanism of 
the dilation of the cervix, which, al- 
though very pretty as a concept, has 
been doubted ever since its inception. 

Offered originally in 1806 and re- 
vived within recent years, the explana- 
tion of dilatation by Dewees does not 
require the amniotic sac but depends on 
reciprocal muscular action only. This 
theory accurately coincides with clinical 
observation, does -not confuse the picture 


in certain cases of dystocia and should 
be more widely known. 

Hemorrhage 

Vitamin K — Adequate administra- 
tion of vitamin K to the mother before 
delivery appears to be the most rational 
method of treating prothrombin defi- 
ciency in the newborn and its adminis- 
tration may become as routine as the 
use of vitamins A and D earlier in preg- 
nancy. Its administration either to the 
mother before delivery or to the new- 
born, Macpherson, McCallum, and Haul- 
tain 7 state, would appear to be especially 
indicated (1) in cases of maternal tox- 
emia, (2) in premature labor, (3) in dif- 
ficult or instrumental delivery, (4) when 
breast feeding is not possible, (5) when 
any cerebral symptoms develop during 
the first few days of life, (6) in cases of 
hemorrhagic diathesis, icterus gravis 
neonatorum and anemia and (7) when 
an operation is necessary on the new- 
born. 

Macpherson and his associates esti- 
mated the prothrombin index in 54 in- 
fants during the first week of life. The 
principal feature was the extreme varia- 
tion in the prothrombin index between 
different individuals on the same day 
and in the same case on different days. 
An appreciable decrease from the cord 
estimation was often demonstrated with- 
in 24 hours and this fall continued, 
reaching its lowest value from 36 to 84 
hours post partum. 

About the fifth day post partum the 
prothrombin level rose sharply and be- 
came stabilized at about 75 per cent. It 
gradually rose over a period of months. 
A vitamin K analogue was given in the 
early neonatal period to 36 babies. The 
administration to 20 infants within 24 
hours of birth raised the prothrombin 
index to from 80 to 90 per cent and 
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stabilized it at that level during the first 
few days of life. Thirty-one mothers 
were given a vitamin K analogue ante 
partum. The effect on the prothrombin 
index of the infant during the first week 
of life was qualitatively identical with 
that obtained by giving the same sub- 
stances directly to the baby during the 
first 24 hours of life. There is no ad- 
vantage in giving more than 50 mg. by 
mouth to mothers. 

The maximal effect will be obtained 
in the newborn if an adequate dose is 
given to the mother between 12 and 4 
hours before delivery. The contents of 
the intestine are sterile in the newborn. 
Therefore, enough vitamin K cannot be 
absorbed until bacterial invasion of the 
bowel occurs. Breast feeding or the use 
of unsterilized breast milk on the first 
day should assist this synthesis by sup- 
plying numerous harmless bacteria, but 
this does not afford any protection 
against the fall in plasma prothrombin. 

Malpositions 

A study of the occipitoposterior posi- 
tions of the vertex based on an analysis 
of 106 consecutive cases is reported 
by Proctor and Dickinson. s The etiology 
of occipitoposterior positions is de- 
pendent on the presence of abnormally 
directed forces during labor. This in 
turn is most often caused by the pres- 
ence of some pelvic disproportion — 
usually of the simple flat variety. 

In treatment there are 3 cardinal prin- 
ciples : Awaiting dilatation ; awaiting en- 
gagement and awaiting rotation. The 
first 2 are fundamental in delivery from 
below, but the last, if not spontaneous 
in a reasonable time, should be accom- 
plished manually for the welfare of both 
mother and baby. 

From statistics on 106 consecutive 
cases of occipitoposterior positions the 
following facts seem most evident : 


Parity and age are not factors in tin 
complication. 

A previous history of difficult labor i 
frequent but not decisive, since the siz 
of the fetus is a variable 

Most of the patients in whom pelvi 
measurements were possible presents 
evidence of moderate shortening of tlv 
true conjugate. This was true also fo 
the intertuberous measurement 

Long labor and increased loss of blooc 
are frequent, although, when the baby ii 
small, the reverse may be true. The il 
fit of the fetal head at the pelvic brin' 
often leads to premature rupture of the 
membranes. Maternal morbidity was 
somewhat higher in this group. 

The Use of Solution of Posterior 
Pituitary 

DeLee !> states that proprietaries such 
as thymophysin, thytuitarv, piluthymin 
and combinations with quinine are not 
to be recommended. They are diluted 
solution of posterior pituitary or are the 
drug disguised Even natural labor can 
cause damage and/or death to both 
mother and baby. 

Solution of posterior pituitary aug- 
ments the forces of labor which inflict 
such damage and/or death- lacerations 
of the cervix, vagina, perineum, even 
rupture of the uterus, and cerebral dam- 
age in the babies. 

Solution of posterior pituitary may 
cause severe shock and anaphylaxis and 
may explain certain fatalities in dyshor- 
monisms and circulatory and renal dis- 
eases. The medicolegal aspects of ad- 
ministering a potent and dangerous 
drug, as a matter of convenience, are 
worth consideration. 

Proper indications for solution of 
posterior pituitary are numerous : in 
pregnancy to induce labor, in labor, and 
postpartum. These indications are well 
defined and defensible. 
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In more than 100 cases Murphy 40 
has recorded with the Lorand toco- 
graph the character of the uterine 
movements initiated by the hypoder- 
mic administration of solution of pos- 
terior pituitary at term and during 
labor. These observations show that 
optimal doses either initiate or reinforce 
rhythmic uterine contractions, whereas 
overdosage almost invariably induces 
tetanic spasm. The latter may last for 
many minutes before good quality rhyth- 
mic contractions begin. At the Univer- 
sity Hospital recently a patient was or- 
dered 1 minim (0.06 cc ) of pitocin ; by 
mistake she received 16 minims (1 cc.). 
She experienced a uterine spasm which 
lasted 33 minutes. He has found that, if 
tetanic spasm is to be avoided, the op- 
timal dose is in the neighborhood of 1 
minim (0.06 cc.). Such a dose is effec- 
tive for about 30 minutes and can be 
repeated safely at that interval as often 
as indicated by the condition of the pa- 
tient. For accuracy in dosage he has 
found most suitable a 0.25-cc. syringe. 
With this, one is not so likely to give an 
overdose as when employing the usual 
1-cc. tuberculin syringe or the 2-cc. 
syringe. 

Solution of posterior pituitary Doug- 
las states, has a place in the treatment 
of certain patients in labor, but only 
when a nontetanizing dose is employed 
and that dose is in the neighborhood of 
1 or 2 minims (0 06 to 0 12 cc.). 

The use of solution of posterior pitui- 
tary to accentuate the pains of normal 
labor and to hasten delivery is to be con- 
demned, according to the investigations 
of Sharkey. 10 Solution of posterior pitui- 
tary may be used with care and dis- 
crimination. 

(a) In certain cases of true primary 
uterine inertia after having satisfied one- 
self that no mechanical hindrance to de- 
livery is present. 


( b ) In lieu of low forceps to termi- 
nate labor when the second stage is un- 
usually long because of weak pains and 
there are no facilities to deliver by 
forceps 

(c) In abruptio placentae by those 
who possess sound obstetric judgment 
and operative skill. 

The dose should never exceed 3 
minims (0.18 cc.) and is preferably 1 
minim (0.06 cc.) Intervals between 
doses should be at least 30 minutes. 
This dose is not to be repeated if good 
contractions start 

Vaginal Antisepsis 

According to Ziegler and Austin, 11 
a sterile vagma m the adult female does 
not exist. 

During the last 7 years vaginal anti- 
sepsis has been used as a matter of rou- 
tine at the Elizabeth Steel Magee Hos- 
pital in about 17,000 cases of labor. It 
has been applied by means of the Kol- 
pospray — an atomizer operated by com- 
pressed air with a pressure of about 35 
pounds. The vagina is rapidly flooded 
and is thoroughly cleansed and flushed 
by the force of the spray. The secretions 
are mixed with the solution and blown 
out through the vents in the rear of the 
encasing tip as the escaping air under 
pressure returns unhindered to the at- 
mosphere. The antiseptic used was a 
1 : 2500 solution of tincture of merthio- 
late. Each patient is sprayed at the be- 
ginning of labor and every 8 hours 
thereafter until the completion of labor. 
Should the membranes rupture before 
labor begins, the spraying is done every 
12 hours until labor begins. Vaginas 
are sprayed before each examination and 
before all operative procedures, includ- 
ing cesarean section, irrespective of 
when sprayed previously. When pos- 
sible, an hour should elapse after spray- 
ing before operative procedures are un- 
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dertaken. A spraying should be timed 
to follow complete effacement of the cer- 
vix when possible. If an enema is to be 
given, it must precede preparation and 
spraying. 

A comparison of 5140 cases, 2749 de- 
liveries in 1932 before antisepsis was 
practiced and 2391 deliveries in 1937 
(the fifth year of its routine employ- 
ment) shows that of the first group 
45.47 per cent were afebrile, 39.32 per 
cent had fevers from 99.2° to 100.2° F. 
(37.3° to 37.9° C.) and 15 21 per cent 
had fevers higher than 100.4° F. (38° 
C.). The respective figures for the 1937 
group were 48.47, 42.37 and 9.16 per 
cent. The last percentage includes 287 
unsprayed vaginas. In the 1932 group 
there were 8 deaths from peritonitis, 9 
from septicemia, 5 from hemorrhage, 2 
from pulmonary complications, 1 from a 
cardiac ailment, 7 from toxemia and 4 
miscellaneous. The corresponding fig- 
ures for the 1937 group were 3, 0, 4, 4, 
2, 0 and 1. The authors state that vagi- 
nal antisepsis is an addition to and not 
a substitute for asepsis as practiced in 
every well conducted maternity. 

PLACENTA 
Placenta Accreta 

Bosshardt 12 states that placenta ac- 
creta is being seen and recognized 
more frequently as the most serious 
complication of the third stage of labor. 
The condition results from a partial or 
complete absence of decidua basalis. Pla- 
centa accreta must never be confused 
with the rather common simple pla- 
centa retention seen in hourglass con- 
striction or from some failure of the 
normal separating mechanism of a healthy 
placenta in a normal uterus. Since this 
condition can never be detected before 
delivery, it should be constantly kept in 
mind after the second stage of labor. 


Treatment depends on prompt recog- 
nition. Early hysterectomy is the ac- 
cepted treatment, preceded and followed 
by blood transfusion, if indicated, and 
the usual supportive agents for shock. 
Manual extraction of densely adherent 
placentas by hand, with placental for- 
ceps or by curet is extremely dangerous 
and predisposes to fatal hemorrhage or 
puncture of the uterus. In 11 cases 
treated by supravaginal hysterectomy 
with no attempts at extraction of the 
placenta there were no deaths. There 
were 6 deaths among 30 cases m which 
abdominal hysterectomy after partial 
manual extraction was employed. Man- 
ual extraction or curettage without hys- 
terectomy for 31 cases resulted in 20 
deaths. The combined mortality of the 
treated series reported in 1931 showing 
86 cases with 32 deaths was 37.2 per 
cent. The author’s cases bring the total 
to 101. His patient, even after procras- 
tination for 9 days and adopting the 
hazardous method, unknowingly, of par- 
tial manual extraction, recovered after 
a subtotal hysterectomy. 

Placenta Circumvallata 

Hobbs and Price 12 observed 150 cases 
of definite placenta circumvallata in 20,- 
720 deliveries or 0.8 per cent. 

Placenta circumvallata may be defined 
as an abnormal development of the pla- 
centa, characterized by a restricted 
growth of the chorionic place, with 
oblique growth of its marginal villi into 
the surrounding decidua vera to form an 
extrachorial margin of placental tissue 
around part or all of its circumference. 
The membranes which insert into the 
edge of the plate become reduplicated 
and form a fold lying on the plate and 
constitute a wall of varying thickness 
around it. 

If the fold is not present, the condi- 
tion is commonly spoken of as placenta 
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marginata. The term placenta circum- 
vallata is reserved for the type with the 
fold of membranes and is considered as 
only a further development of the sec- 
ondary changes incident to the limit of 
growth of the chorionic plate 

The fetus may be affected in the fol- 
lowing ways : First, restriction of the 
growth of the plate and the inability of 
the villi to create new placenta spaces 
sufficient to meet all the increasing de- 
mands of the fetus, may lead to death 
This placental deficiency may be aug- 
mented by placental infarction. If the 
fetus perishes early, abortion will occur. 
Later in pregnancy the placental reserve 
may be used up and the fetus may die 
just before term. Under ideal conditions 
the placental reserve may be sufficient to 
carry the fetus to term. 

The usual effects on the mother are as 
follows : ( 1 ) Hemorrhage from incom- 
plete abortion, although these abortions 
are usually complete, because they oc- 
cur after the placenta has developed. 
(2) Blood loss from rupture of the mar- 
ginal intervillous spaces as described 
above. It causes irregular, painless 
bleeding simulating placenta previa, espe- 
cially if it occurs during the last tri- 
mester of pregnancy. (3) Occasional 
difficulty m the separation of the pla- 
centa because of the abnormal growth of 
the villi deeper into the decidua and oc- 
casionally into the uterine muscle. 

A fetal mortality of 14 per cent in 
babies born after the twenty-seventh 
week emphasizes the seriousness of pla- 
centa circumvallata. A total mortality 
of 33 per cent places this abnormality 
as one of the outstanding feticides. 

The authors call attention especially 
to the uterine bleeding produced by this 
condition. Thirty-three cases showed 
prelabor bleeding. It was painless, inter- 
mittent in character; although it lasted 
several weeks at a time, it was usually 


mild. It occurred at any time during 
pregnancy and was not always followed 
by the onset of labor Many patients 
bled intermittently for many weeks and 
delivered a live infant at term. In none 
of the patients was the bleeding serious, 
and with bed rest and sedation there 
was a tendency for cessation of bleed- 
ing. If the fetus perished, labor usually 
soon followed. 

The most important clinical aspect of 
this condition is the awareness that pain- 
less bleeding during the last trimester is 
not always pathognomic of placenta 
previa. A few of these cases were 
brought into the hospital with that ten- 
tative diagnosis. Vaginal examination 
failed to confirm the diagnosis of pla- 
centa previa, and with bed rest the 
bleeding usually ceased. Unlike pla- 
centa previa, bleeding from a circum- 
vallate placenta does not tend to be more 
severe with each recurrence. It is ex- 
tremely important to be aware of this 
condition, for although there is little to 
be done for these patients, it is a serious 
mistake to treat them actively for the 
mistaken diagnosis of placenta previa 
Twelve patients had retained placenta. 

The incidence of syphilis (25 per cent 
of 107 known cases) was about twice the 
average in the clinic population. Many 
of these cases were under antisyphihtic 
treatment before the onset of pregnancy, 
and all syphilitic patients received treat- 
ment as soon as diagnosed, no matter 
what the stage of pregnancy. The etio- 
logic relationship, if any, of syphilis to 
the formation of placenta circumvallata 
is not clear. Four cases of hydrorrhea 
gravidarum associated with placenta cir- 
cumvallata were noted. 

Placental Transmission of 
Sulfanilamide 

Using rats in carefully controlled ex- 
periments, Speert 14 reports observa- 
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tions on the placental transmission of 
sulfanilamide. He found that adminis- 
tration of this drug to rats throughout 
gestation results in the appearance of 
sulfanilamide in approximately equal 
concentrations in the blood streams of 
both mother and fetus. Prolonged ad- 
ministration of sulfanilamide to preg- 
nant rats produces deleterious effects in 
the offspring, including increased intra- 
uterine and postnatal mortality, de- 
creased litter size, diminished birth 
weight and selective stunting of growth. 
It is concluded from these studies that 
until the effects of sulfanilamide on the 
human fetus are better known the drug 
should be administered with extreme 
caution during pregnancy The neces- 
sary observations in human beings 
should include a careful study of intra- 
uterine development, birth weight and 
postnatal growth in the infants born to 
mothers receiving extended sulfanila- 
mide therapy during pregnancy. 

Placental Visualization 

Dippel and Brown 15 discuss direct 
visualization of the placenta by soft 
tissue roentgenography in examining 
200 pregnant women. One-fourth of 
these patients were so studied be- 
cause of bleeding in the last trimester. 
The placenta was visualized in approxi- 
mately 90 per cent of the cases ; in the 
others deterring factors were present 
which rendered visualization difficult or 
impossible. Such factors were hydram- 
nios, multiple pregnancy, unusual obes- 
ity of the mother and prematurity. Al- 
though with immature fetuses the 
chances of visualization are definitely re- 
duced, the authors demonstrated the 
placenta clearly in a pregnancy advanced 
to only the twenty-fourth week. The 
position of the fetus does not deter good 
visualization. When the placenta is im- 
planted over the lower uterine segment, 


its lower margin is usually not per- 
ceived. However, if one reasons that 
the normal placenta at or near term 
covers approximately one-fourth of the 
surface area of the uterine wall, the 
probable type of placenta previa may 
be diagnosed with reasonable accuracy 

In a few of the patients the location 
of the placental site was checked at 
cesarean section or by vaginal examina- 
tion, and in no case was the x-ray diag- 
nosis erroneous The future course of 
the pregnancy in all cases conformed to 
the x-ray diagnosis. Since the adoption 
of this technic, the number of vaginal 
examinations has been greatly reduced. 
After being roentgenographed, many 
patients are discharged to carry on the 
pregnancy and to be delivered normally 
at or near term. A single lateral roent- 
genogram is usually sufficient. 

Other applications of the technic offer 
possibilities. Before performing a ce- 
sarean section on a patient with an an- 
teriorly located placenta, one might wish 
to take additional precautionary meas- 
ures in the way of facilities for trans- 
fusion or to choose between a classic and 
a low cervical cesarean incision. Exact 
knowledge of the site of attachment be- 
fore the insertion of bougies will guide 
one in selecting the anterior or posterior 
uterine wall for this and lessen the pos- 
sibility of separation of the placenta. 
With the advent of soft tissue roent- 
genography the comparative thickness 
of the anterior uterine wall and the 
soundness of an old cesarean scar can 
be determined. To date the authors have 
seen 2 cases in which the anterior uter- 
ine wall appeared irregularly thinned, 
and the patients were not permitted to 
go through normal labor. This thinning 
was subsequently confirmed at opera- 
tion. 

Visualization by X-ray Soft Tis- 
sue Technic — Dippel and Brown 16 re- 
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port their results in 262 examinations 
for localization of the placenta by direct 
visualization. 

The placenta was clearly visualized by 
soft tissue roentgenography in 236, or 


factory x-ray films were obtained in 3.05 
per cent of the cases, and it was im- 
possible to visualize the placenta in 2 of 
8 cases of twin pregnancy. Immaturity, 
provided the pregnancy has advanced 



Fig. 11 — Roentgenogram of a multipara near term, who went into labor following premature 
spontaneous rupture of the membranes. Rectal examination upon admission to the delivery ward 
precipitated moderate vaginal bleeding. The placenta was visualized over the anterior wall of the 
lower uterine segment with its thickest region located by the lower arrow. The upper arrow is 
directed toward the anterior wall of the fundus, which is of normal thickness. The lumbar region 
of the fetal spine and the buttocks are flush against the placenta This location of the placenta 
(placenta previa) was confirmed at the time of delivery by low cervical cesarean section. (Dippel 
and Brown : Am. J. Obst. and Gynec.) 


90 per cent, of 262 observations on 259 
patients, in 261 pregnancies. The great- 
est factor interfering with visualization 
was found to be hydramnios, and ac- 
counted for nonvisualization in 5 73 per 
cent of the roentgenograms. Unsatis- 


beyond the midpoint, and abnormal pres- 
entations and positions are not hinder- 
ing factors in visualization. 

Calcification of the placenta is rarely 
extensive enough to aid in localization 
of the placental site. No other adjuncts 
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to actual vizualization were found. Fetal 
position is not a reliable criterion of the 
location of the placenta. 

No errors m roentgenologic localiza- 
tion of the placenta were found in the 
53 instances which were checked by 
reliable clinical methods. 

The placental implantations were al- 
most equally divided between anterior 
and posterior walls of the fundus How- 
ever, with low implantation, essentially 
8 times as many placentas were found 
implanted on the anterior as on the pos- 
terior wall of the lower uterine segment. 

The average thickness of the walls of 
the fundus uteri near term measured 
1.24 cm. on the roentgenograms which 
were made at a distance of 42 inches 

Only 11 (12 per cent) of 92 cases of 
vaginal bleeding were found roentgeno- 
graphically and clinically to have true 
placenta previa; 15 other cases presented 
merely x-ray evidence of low implanta- 
tion of the placenta, without the usual 
clinical signs. 

Soft tissue roentgenography in obstet- 
rics finds its greatest usefulness in those 
cases of vaginal bleeding where the 
whole of the placenta can be visualized 
above the level of the iliac crests and 
these constitute the great majority, 88 
per cent, of the instances of vaginal 
bleeding in the latter months of preg- 
nancy. 


PREGNANCY 

Complications of Pregnancy 
Abdominal Pregnancy — From his 
own experience in observing 5 cases of 
abdominal pregnancy Lull 17 discusses 
the management of this rather rare con- 
dition. The advisability of delaying op- 
eration with the idea of obtaining a liv- 
ing child is questionable, inasmuch as 
many of these children have congenital 
abnormalities and the risk to the mother 


in deferring operation seems to he 
greatly increased. When the diagnosis 
is made late m pregnancy, wailing a 
week or two seems advisable hut opera- 
tion should be performed between the 
thirty-sixth and the thirty-eighth weeks. 
Permitting the patient to advance to full 
term increases the maternal risk and 
decreases the chances of having a living 
offspring. 

If death of the fetus occurs, it seems 
advisable to defer operation for 3 or 4 
weeks until the vascularity of the pla- 
centa has been markedly decreased and 
a partial separation has taken place. 
During the waiting period the patient 
should be kept in the hospital under 
close observation for hemorrhage and 
infection of the gestational sac. If the 
fetus has been known to he dead for 
several weeks, immediate operation is 
indicated. 

Careful preparation for combating 
possible hemorrhage should he made be- 
fore operation is attempted. The pa- 
tient’s blood should be typed and the 
necessary blood at hand, so that, if nec- 
essary, it can be given immediately. 

Incision of the abdominal wall should 
be made over the site of the child rather 
than over the placenta. This of course 
is not always possible. 

Careful removal of the child without 
disturbing the placental site is impor- 
tant. This is not always possible, how- 
ever. When it is seen that the placenta 
will be partially detached in removing 
the fetus, the larger vessels should be 
ligated before attempt at separation is 
made. 

When operating upon a patient where 
the fetus has been known to be dead 
for some time, the fact that removal of 
the placenta may still give rise to serious 
hemorrhage must not be lost sight of, 
and although removal can usually be 
accomplished, it is necessary in some 
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instances to resort to packing to control 
the bleeding. It seems advisable not to 
disturb the packing for at least 10 days. 

In operating upon a patient where 
the fetus has been dead for some time 
and there is evidence of infection, ap- 
proach to the sac should be made with 
care and if possible, extraperitoneally. 
These cases should always be drained 
and removal of the sac should never 
be attempted. 

When hemorrhage is encountered and 
packing is necessary, removal of this 
packing, after it has been loosened on 
several successive days, should be at- 
tempted only after careful preparation 
has been made for further transfusion 
and reopening of the abdomen. 

Where the placenta is alive and a 
living child removed, no attempt at 
separation or removal of the placenta 
should be made. The abdomen should 
be closed without drainage. The author 
points out, however, that the placenta 
does not always resorb and may even 
result in abscess formation. When the 
former occurs, removal of the placenta 
should be deferred for 2 months, unless 
there is evidence of abscess formation 
or intestinal obstruction, at which time 
immediate operation is indicated. If 
secondary removal becomes necessary 
and the entire sac wall cannot be re- 
moved, marsupialization with packing 
of the cavity seems to be indicated. 

Diabetes — The prevention of acci- 
dents in pregnancy complicated by dia- 
betes is reported by White and Hunt. 18 
The authors noted from a study of 61 
diabetic pregnancies that adequate die- 
tary control of diabetes and insulin 
therapy did not lower the fetal mortality 
rate. They believe (1) that an abnormal 
rise of chorionic gonadotropin after the 
twentieth week to a level of 200 rat 
units per 100 cc. of blood in the dia- 
betic predicts premature delivery, still- 


birth and neonatal deaths, (2) that these 
accidents are caused by a failure of 
production or of metabolism of estrogen 
and progesterone and (3) that they are 
prevented by continuous substitutional 
estrogen and progesterone therapy in 
replacement doses. 

The 61 patients studied fell into 3 
groups, 25 whose hormonal balance was 
normal, 12 whose hormonal balance was 
abnormal and uncorrected, and 24 whose 
balance was abnormal but who received 
substitutional estrogen and progesterone 
therapy. 

The clinical course and outcome of 
the 25 normal hormonal diabetic preg- 
nancies was uneventful. None developed 
preeclamptic toxemia, none had prema- 
ture deliveries, and fetal survival was 
92 per cent. Of the 12 patients whose 
values were abnormal and who received 
no therapy, 9 developed preeclamptic 
toxemia, the remaining 3 had premature 
deliveries, and fetal survival was only 
42 per cent. 

Substitutional estrogen and proges- 
terone therapy in replacement doses was 
therefore started. Thirteen patients were 
given daily doses of from 150,000 to 
450,000 international units of estradiol 
and from % to % grain (10 to 40 
mg.) of benzoate proluton. Toxemia 
was controlled, premature deliveries did 
not occur, and fetal survival was 92 
per cent. Eleven patients were treated 
with oral stilbestrol in doses of % to 
2 grains (40 to 120 mg.) daily. 

The clinical results were comparable: 
Toxemias were controlled; no markedly 
premature deliveries occurred and, bar- 
ring 1 case of fatal erythroblastosis, the 
third erythroblastosic infant of this 
mother, the fetal survival was excellent, 
90 per cent. 

The present plan of treatment is oral 
therapy, but if the gonad stimulating 
factor called “prolan” is not falling to 
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satisfactory levels after 2 weeks' ade- 
quate trial with stilbestrol in doses up 
to 2 grains (120 mg.) daily, stilbestrol 
given intramuscularly up to % grain 
(50 mg.) is substituted for the oral 
preparation. Among 16 patients who 
have been or are being treated with mas- 
sive doses of stilbestrol, no side reactions 
have occurred and no toxicity measured 
by bilirubin excretion tests has been 
observed. 

The treatment of diabetes is the sim- 
plest part of the problem. The diet must 
be adequate, carbohydrate liberal, from 
150 to 250 Gm., protein 2 Gm. per 
kilogram of body weight, fat to complete 
the caloric prescription of 30 calories 
per kilogram. Medicinal minerals and 
vitamins are added. Insulin dosage, to 
avoid the pitfalls of low renal threshold, 
is controlled by blood rather than urin- 
ary sugars. 

Ectopic Pregnancy — Thirty-two 
cases of ectopic pregnancy with com- 
plete clinical and laboratory findings were 
analyzed by Goldblatt and Schwartz 19 
with regard to the findings on curettage, 
the result of the Friedman test, the mi- 
croscopic examination of the removed 
tube, and the clinical picture. 

In a well-regulated hospital, a sus- 
pected case of ectopic pregnancy with- 
out acute symptoms may be observed 
with comparative safety for rather pro- 
longed periods of time until the diag- 
nosis is made. Seventeen patients were 
observed from 1 to 2 weeks and 4 pa- 
tients still longer, without serious se- 
quelae. 

Any patient with an ectopic preg- 
nancy who bleeds scantily, even for 
many weeks, may still have uterine 
decidua, but with a decreased decidual 
expectancy as the duration of the bleed- 
ing increases. If the bleeding has been 
moderate or profuse for more than 3 


weeks, decidua is extremely likely to be 
absent. 

No patient with a negative Friedman 
test had uterine decidua at the time of 
curettage. No patient with uterine de- 
cidua had a negative Friedman lest The 
authors also observed a close but not 
perfect relationship between the result 
of the Friedman test and the state of 
preservation of the chorionic villi. Oc- 
casionally they found morphologically 
perfect placental tissue in the fallopian 
tube, a positive Friedman test, and an 
absence of decidua in the uterus. Such 
patients always had a history of pro- 
longed or profuse bleeding per vaginam. 

Factors other than placental degenera- 
tion are probably important in causing 
decidual degeneration and expulsion. 
Among such factors may be the sudden- 
ness of placental degeneration, and the 
sensitivity and irritability of the decidua 
or myometrium. 

If while under observation for several 
days or longer the patient’s course has 
been febrile, the uterus appears less 
likely to contain decidua than if the 
temperature had remained normal. 

In cases of suspected old ectopic preg- 
nancy where the Friedman test is nega- 
tive, aspiration of the cul-de-sac may 
confirm the diagnosis. Here curettage 
would reveal no decidua, but may never- 
theless be indicated to rule out the pres- 
ence of an old incomplete abortion or 
placental polyp. 

Leukorrhea — Liston and Cruick- 
shank 20 found the vaginal discharge 
to be normal in only 40 of 200 preg- 
nant women supposed to be suffer- 
ing from leukorrhea. By normal the 
authors mean that pus cells were less 
numerous than epithelial cells, the bac- 
terial flora consisted wholly of Doder- 
lein’s bacilli, the pH of the vaginal con- 
tents lay between 4 and 5, and glycogen 
was abundant in the epithelial cells. 
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Cervical lesions, including erosions, 
were present in 79 of the 200 cases. 
More than half of these cases were com- 
plicated by other causes of leukorrhea. 
The condition of the cervix of 31 women 
was the possible explanation of the leu- 
korrhea. The more severe forms of cer- 
vical lesions were associated with abnor- 
mal features of the vaginal contents, for 
pus cells became more numerous, the 
bacterial flora tended to drift toward 
types 2 and 3, the hydrogen ion value 
was less acid, and glycogen was less 
abundant in the epithelial cells There 
were only 4 cases of gonorrhea. The 
parasite of vaginal thrush was the cause 
of the leukorrhea in 49. This infection 
is easily overlooked unless films are 
made from the white patches charac- 
teristic of the disease. The diagnosis 
should be made by finding the hyphal 
filaments of the fungus. The blasto- 
spores of this fungus may be confused 
with yeast cells. 

Trichomonas vaginalis was responsible 
for the leukorrhea of 75 of the 200 
women. In all these cases pus cells pre- 
dominated over epithelial cells in the 
vaginal films, and the majority of the 
cases presented a bacterial flora of type 
3. The pH of the vaginal contents lay 
generally between 5 and 6. Recovery 
was associated with a return of the pH 
to between 4 and 5, and this was asso- 
ciated with a change in the type of the 
bacterial flora from type 3 to 1 through 
type 2. Glycogen was generally deficient 
in the epithelial cells. The condition was 
in some cases complicated by cervicitis, 
thrush or gonorrhea. Eight of the 200 
cases could not be classified. Some of 
these patients showed a thin, watery dis- 
charge with numerous epithelial cells, 
comparatively few pus cells, large num- 
bers of organisms of type 3 and pH 
about 6. No cause for this type of leu- 
korrhea was apparent. 


Pyelitis — The management of pye- 
litis based on 117 cases among 5960 de- 
liveries at the Mayo Clinic is dis- 
cussed by Mussey and Lovelday. 21 
Seventy-two of the patients were primi- 
gravidas and 45 multigravidas, bearing 
out some previous reports that pyelitis 
occurs more frequently among the for- 
mer. There were 92 instances of ante- 
partum and 25 of post-partum pyelitis. 
Post-partum pyelitis was usually of mild 
degree and did not exhibit the usual 
symptoms of pyelitis of pregnancy. 
Previous infection of the upper part of 
the urinary tract plays a part in the 
recurrence of pyelitis in subsequent 
pregnancies ; however, only 12 of the 
present patients gave a history of pye- 
litis prior to the first pregnancy and 
none gave a history of urinary infection 
in childhood. The data of the 117 cases 
do not confirm the assertion that pyelitis 
increases the hazard of pregnancy. 
There were 4 spontaneous abortions and 
2 premature labors. 

Labor was induced because of pye- 
litis in 7 cases but not before viability 
One of 117 patients died. Acute pye- 
litis was rarely the cause of preeclamptic 
toxemia or eclampsia among the series 
discussed. Although pyelitis is not a 
common complication of pregnancy it oc- 
curs with sufficient frequency to neces- 
sitate alert diagnosis and treatment be- 
fore permanent renal damage occurs. 
Whenever pus is found in a specimen of 
urine during periodic ante-partum exam- 
ination a specimen of urine obtained by 
catheterization should be examined for 
pus, for pyelitis without subjective symp- 
toms may be present. 

The 121 patients have been divided 
into 4 groups. Group 1 received large 
quantities oi fluids and usually one of 
the urinary antiseptics; group 2 was 
treated by ureteral catheter drainage; 
group 3 was given one of the various 
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mandelic acid preparations; and group 
4 includes the 4 patients given sulfanila- 
mide. The results of administering large 
quantities of fluid to 64 patients were 
uniformly good and indicate that in 
more than one-half of the cases pyelitis 
of pregnancy will respond favorably to 
forced fluids and rest in bed. These 
measures were most effective when 
applied early in the course of the dis- 
ease. In group 2, 48 patients, there were 
acutely ill patients who failed to respond 
to the treatment outlined in group 1, and 
indwelling catheters were inserted for 
adequate drainage of the renal pelvis. 

From 1924 to 1933 ureteral drainage 
was used in approximately 57 per cent 
of patients with proved pyelitis of preg- 
nancy. Since 1933 this treatment has 
been employed in approximately 19 per 
cent of the cases When pyelitis of preg- 
nancy is recognized and treated in its 
early stages, a majority of patients will 
recover following a regimen of rest in 
bed, sedatives and forced fluids. The 
effect of this management has been a con- 
tinuing decrease in the number of pa- 
tients requiring ureteral catheterization. 
Since the advent of chemotherapy, this 
will no doubt become still less. The only 
death of the entire series occurred in 
this group. Mandelic acid was used for 
the 5 cases of group 3, and the response 
to treatment was uniformly good The 
response of the 4 patients m group 4 to 
sulfanilamide was good Further obser- 
vation may indicate the advisability of 
employing azosulf amide or other allied 
products. 

The methods of avoiding and mini- 
mizing pyelo-nreteritis gravidarum are 
described by Traut, Bayer and Mc- 
Lane. 22 

At each antepartum visit, the normal 
obstetric patient should be questioned 
concerning dysuria, frequency and p ain 


in the kidney region. Should am of 
these be experienced, a sterile catheter 
specimen of bladder urine should be ob- 
tained and scrutinized microscopically. 
Should clumped white blood cells be 
seen, the remainder of the sterile speci- 
men should be sent to the bacteriologic 
laboratory for culture In the meantime, 
fluids are forced and the patient is 
given 60 grains (4 (»m.) of sodium 
bicarbonate after each meal. 

Not infrequently the first indication of 
urinary tract infection is a cloudy pre- 
cipitate produced in the urine by the 
test for albuminuria When this is seen, 
m the absence of any supportive evi- 
dence for the diagnosis of toxemia, a 
sterile catheterized specimen of bladder 
urine should be taken and cultured for 
B. coh , whether any white blood cells 
are seen in the microscopic specimen or 
not. 

As soon as the positive report of bac- 
teriologic culture for B. colt is obtained 
the patient is placed on an ambulatory 
sulfanilamide treatment. The patient 
is provided with 25 5-grain (0.3 Gin.) 
tablets of sulfanilamide and is instructed 
to take 1 tablet on awakening, 1 after 
each meal and a fifth on retiring. With 
each of the postprandial pills the patient 
is instructed to take a teaspoonful of 
sodium bicarbonate dissolved in water. 
Fluids are limited to the lowest amount 
consistent with comfort (about 1500 cc. 
daily). The treatment is valuable in 
controlling the early stages of the in- 
fection. The course is repeated after 1 
week’s rest until a series of 3 negative 
urine cultures are obtained. Thereafter 
the urine is cultured once a month until 
delivery. Should a positive culture again 
be obtained, the ambulatory sulfanila- 
mide therapy is repeated. 

The patient who offers a history of 
previous infection of the urinary tract is 
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treated quite differently in that she is 
given less leeway because of the greatly 
increased chance of the development of 
infection during pregnancy. 

Whether the acute attack occurs as a 
primary entity or as a recrudescence of 
long-standing disease, certain elements 
of therapy are fundamental. The first is 
hospitalization. Bladder cultures are re- 
peated together with microscopic exami- 
nation of the urine, to determine the 
type and severity of the inflammatory 
reaction. The blood nonprotein nitro- 
gen level is determined every second or 
third day to rule out nitrogenous reten- 
tion due to cortical damage. Intravenous 
pyelograms are taken to throw the kid- 
ney pelves and ureters into view and also 
to give information as to kidney func- 
tion In addition, these patients are given 
large doses of sulfanilamide commencing 
with from iy 2 to 2 drams (6 to 8 Gm.) 
a day m divided dosages, with limited 
fluid intake the first 2 days, and there- 
after a dose of the drug sufficient to 
maintain a concentration in the blood of 
from 8 to 10 mg. per 100 cc. and con- 
centration m urine above 100 mg. per 
100 cc. With the great majority of 
patients the temperature returns to nor- 
mal after a few days of this treatment, 
and after 3 or 4 days of normal tempera- 
ture the patient is discharged to be 
followed m the antepartum clinic. The 
incidence of the disease has been re- 
duced 50 per cent with this regime. 

Post-partum pyelitis has been almost 
completely eliminated by the use of small 
doses of sulfanilamide and sodium bicar- 
bonate administered prophylactically to 
all patients having infected bladder urine 
with symptomatic cystitis. In addition, 
pyelonephritis has come to be almost 
nonexistent because the authors do not 
allow the disease to progress to the 
point where this complication is pos- 
sible. 


Toxemias of Pregnancy 

Pernicious Vomiting — The treat- 
ment of 225 consecutive cases of per- 
nicious vomiting encountered among 
39,724 pregnant women in the Boston 
Lying-In Hospital for the past 12 years 
is discussed by Irving. 23 

Only 73 were patients registered for 
care in the clinic; the remainder were 
sent in as emergency cases and were 
generally from a higher economic stra- 
tum than those usually accepted at the 
clinic. Contrary to the usual opinion, 
61.3 per cent of the patients had been 
pregnant before. Of the 138 multigravi- 
das affected, 70 had vomited excessively 
in 1 or more previous pregnancies. 
The greatest number entered between the 
sixth and twelfth weeks of gestation. 
The patients with pernicious vomiting 
showed later in pregnancy no more tend- 
ency toward preeclampsia than did the 
others in the clinic; the ratio in their 
case was 1 :22.5, and the general ratio 
1:21. All pathologic reports show the 
hepatic change to be the same fatty de- 
generation that follows extreme starva- 
tion. The necrotic changes reported by 
earlier writers were not seen. A pulse 
rate of 110 or more always indicates a 
very sick patient. 

Peripheral neuritis is the most serious 
complication. Other complications are 
puerperal psychosis, pyelitis, pulmonary 
tuberculosis, hydatidiform mole, renal 
tuberculosis and acute appendicitis. 

For the mildly affected patients not 
requiring hospitalization, reassurance, 
a fat free diet rich m carbohydrates 
taken in small amounts 6 or 7 times a 
day and a mild sedative usually suffices. 
For the seriously sick patient, hospital 
care under complete isolation from 
friends and family, including the hus- 
band, is necessary. The lower part of 
the intestine is emptied by enemas, and 
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from 3 to 9 grains (0.2 to 0 6 Gm.) of 
pentobarbital sodium or any suitable 
barbiturate is given by rectum and re- 
peated often enough to maintain the pa- 
tient in a somnolent condition. Opiates 
are avoided, as they appear to increase 
vomiting. A hypodermoclysis of 1500 
cc. of physiologic solution of sodium 
chloride is then given and sufficient daily 
amounts are administered to maintain 
fluid balance. An intravenous drip of 
5 or 10 per cent dextrose is given at 
30 to 40 drops a minute and repeated at 
from 8 to 12 hours. 

From January, 1928, to January, 1934, 
110 patients were treated in this man- 
ner; 6 died and 19 were subjected to 
therapeutic abortion As the pathologic 
changes of the patients who died were 
those of starvation, the Levine nasal 
tube as a method of forced feeding was 
used and improvement was at once ap- 
parent. Up to January, 1940, 115 pa- 
tients were treated in this way with no 
deaths and only 3 therapeutic abortions. 
At present, in addition to the described 
regimen, the Levine tube is passed and 
the stomach gently washed with warm 
water. A half hour later a rectal drip 
is started. From 4 to 6 ounces (120 to 
180 Gm.) of milk containing 2 heaping 
teaspoonfuls of Harris yeast concentrate 
is given by the Levine tube, followed 
in an hour by 4 to 6 ounces of orange 
juice sweetened with Karo corn syrup 
and 1 hour later by 6 ounces of a rich 
eggnogg made with cream and egg, 
and 1 hour later by milk and the Harris 
yeast concentrate. This routine is re- 
peated until 14 out of 25 hours are com- 
pleted. Each feeding requires about 40 
minutes and is given at body tempera- 
ture. 

Thiamin hydrochloride, ascorbic 
acid and liver extract are given intra- 
muscularly. If in spite of these measures 
there is a steadily rising pulse which 


remains above 110 or if the vomiting 
with jaundice is intractable the preg- 
nancy should be interrupted. If 24 
hours may be devoted to the process, 
the safest procedure is to pack the cer- 
vix and vagina firmly and the next 
day, after sufficient dilatation, to remove 
the ovum with a placental forceps and a 
dull curette. If such time cannot be 
taken, vaginal hysterotomy may be 
performed. 

Preeclampsia — So-called preec- 
lampsia is characterized ( 1 ) by an inor- 
dinate gain of body weight throughout 
pregnancy — in the early months as latent 
water retention, in the last trimester as 
frank edema; (2) by low or normal 
blood pressure in the early months fol- 
lowed by rather sudden climbing blood 
pressure in the last trimester; (3) by 
normal urinary findings in the early 
months, followed by frank albuminuria 
in the latter months of gestation. This 
group of signs may eventuate in anuria 
and convulsions at the time of reaching 
their peak, or they may, on the other 
hand, be sharply interrupted by a termi- 
nation of the pregnancy, spontaneous 
or induced, whereupon there is charac- 
teristically a voluminous diuresis, grad- 
ual reduction in blood pressure, and a 
clearing of the albuminuria. 

Anderson 24 has observed that fre- 
quently there is a history of previous 
food preference along the line of carbo- 
hydrates rather than proteins, such as 
meat, fish, eggs, and milk. lie states 
that a pregnant female, using a diet of 
50 Gm. or less of protein, will be far 
more susceptible to water retention and 
edema. 

The author points out the empiricism 
of colonic irrigation with bicarbonate of 
soda, of sweating the patient to make up 
for a supposedly deficient renal function, 
of imposing on her the burden of caloric 
or protein starvation, is of the past. 
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The cause of waterlogging in the 
eclamptic syndrome is not known ; nev- 
ertheless, methods of treatment which 
encourage water retention should logi- 
cally be avoided. First of all, sodium, 
whether this be in the form of sodium 
chloride, sodium bicarbonate, or sodium 
bromide, should be scrupulously reduced 
to a minimum, since its accumulation in 
the intracellular tissue spaces makes for 
water affinity. It is wrong to have pa- 
tients placed on a salt-low diet of 2 to 3 
Gm. daily and at the same time given 
sodium bromide by rectum at the rate of 
1 to 1*4 drams (4 to 6 Gm.) a night for 
sedation. Ammonium chloride and cal- 
cium chloride are useful for their acidi- 
fying effects in order to produce diuresis 
and a mobilization of sodium from the 
tissue spaces. The old vogue of alkaliniz- 
ing the eclamptic patient by drug or diet 
is born of ignorance. 

The protein content of 1)4 quarts 
of milk approximates 50 Gm., mak- 
ing up, somewhat, for the protein 
starvation The free use of carbohy- 
drates is also recommended as a normal 
human being will always, if it is avail- 
able, metabolize carbohydrate in prefer- 
ence to, and more efficiently than, pro- 
tein and fat. Carbohydrate is also an 
effective agent available to protect the 
liver. 

The author advises, therefore, a diet of 
1.5 to 2.0 Gm. of protein per kilo, or 
for the 132-pound female, 90 to 120 Gm. 
Since much of the protein in the average 
diet is plantborne, and therefore certainly 
less efficient, it is probable that an arbi- 
trary figure of 150 Gm. of protein is 
more satisfactory, of which 110 Gm. 
should be as animal protein. The carbo- 
hydrate of the diet should be close to nor- 
mal, namely, 300 to 350 Gm. Fat should 
be low, from 55 to 60 Gm. The diet 
should be low in sodium chloride (2 Gm. 
daily or less) , high in calcium and potas- 


sium by virtue of a liberal milk allow- 
ance, and should meet Sherman’s optima 
for vitamins. Vitamin D and the vita- 
min B complex will be of advantage when 
added. Such a diet will range between 
2295 and 2540 calories. 

The estrogen and progestin metab- 
olism in pregnant women with pre- 
eclampsia has been the subject of inves- 
tigation of Smith and Smith. 25 A rise 
in the gonadotropic potency of the serum 
after the fifth month of pregnancy is 
followed by a decreasing production of 
progestin and of estrogen. Such a phe- 
nomenon may reflect a decreasing util- 
ization of the pregnancy gonadotropic 
factor for the elaboration of estrogen and 
progestin. The deficiency of these 2 
steroids results in a deranged metab- 
olism of both, involving less complete 
conversion and utilization and more 
rapid destruction. Such a shift in steroid 
metabolism pertains at the onset of nor- 
mal labor. When this change occurs 
prior to term, it is accompanied by the 
clinical signs of preeclampsia (or by pre- 
mature delivery). 

Because of the more rapid destruction 
which accompanies the mutual deficiency 
of progestin and estrogen, and because 
of the fact that each of them, in adequate 
amounts, is required for the proper me- 
tabolism of the other, a re-establishment 
of a normal hormonal balance by replace- 
ment therapy can only be accomplished 
by the continued injection of both of 
them in large amounts. There is evidence 
that clinical improvement accompanies 
the establishment of a normal balance. 

Testosterone propionate has an effect 
similar to that of progestin upon the 
metabolism of the estrogens. It also 
appears to protect both estrogen and 
progestin in preeclampsia, however, be- 
cause its prolonged administration ap- 
parently suppresses the elaboration of 
progestin (and possibly estrogen) and 
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may have other undesirable effects due 
to its androgenic nature. 

The administration of progestin and 
estrogen as a therapeutic measure in 
preeclampsia is as yet of very limited 
clinical value for 3 reasons- (1) the 
large amounts required are not commer- 
cially available in sufficiently concen- 
trated form and are still too costly; (2) 
in the amounts and kind administered in 
this study, injections must be continued 
for at least 6 days before any effect upon 
the hormonal or clinical picture can be 
expected. In fulminating preeclampsia 
such a delay is not justifiable (3) The 
indications are that in cases of greater se- 
verity than any herein reported, in which 
estrogen and progestin destruction may 
be even more rapid, replacement ther- 
apy would be of no avail 

Treatment with Estrogen — The pro- 
tocols of 7 more pre-eclamptic and 2 
:onvulsive eclamptic patients treated 
with estrogens in huge doses are re- 
ported by Shute and Barrie. 26 These 
women were not restricted as regards 
activity or diet except for limitation of 
sodium chloride in several of them. 

Barrie, working in England, has re- 
corded eclamptic-like convulsions in cer- 
tain E-defective rats suddenly given 
large doses of d-l-a tocopherol. The his- 
tologic lesions in these animals simu- 
lated those of human eclampsia. This 
theory that estrogen defect is an im- 
portant factor in the onset of eclampsia 
is related as vitamin E is antiestrogenic 
in character. 

The clinical effects of estrogens on 
these women are slow in developing, but 
favorable influences on convulsions, stu- 
por, blood-pressure,' urinary volume, 
and albumin have been observed by these 
authors. 

Remote Effects of Toxemia of 
Pregnancy — Lewish 27 offers an in- 
structive follow-up of cases of toxemia 


of pregnancy. The author followed for 
from 1 to 12 \ ears 70 cases of noncon- 
vulsive and 37 cases of convulsive tox- 
emia in subsequent gestations Of the 70 
cases in the noncom ulsive series re- 
current toxemia developed in 43, 18 
showed no ill effects following the tox- 
emia and permanent vascular renal dis- 
eases developed in 4. 

The duration and severity of the tox- 
emia before the birth of the child seems 
to be an important factor m the de- 
velopment of permanent vascular renal 
disease. The age, purity and the degree 
of hypertension may be of equal impor- 
tance. However, these factors play a 
minor part in the convulsive group. Re- 
current toxemia may appear in the ab- 
sence of any detectable sign of renal im- 
pairment. The prognosis seems to be 
more favorable in the convulsive group 
if the patient survives the initial toxemia. 

If all patients who have had late tox- 
emia of pregnancy would report for ante- 
partum care as soon as pregnancy is 
suspected, the incidence of eclampsia 
would be greatly reduced and the mild 
forms of toxemia would be discovered 
and dealt with earlier. A precise knowl- 
edge of the time and mode of onset of a 
toxemia would be helpful in evaluating 
the danger of continuing the pregnancy. 
In this way cardiovascular renal disease 
would not develop in many women at an 
early age and it would probably be post- 
poned for many years. Ante-partum care 
is imperative if the major risks are to 
be avoided, especially as the rapid re- 
covery which usually follows 1 attack 
gives the patient a false sense of security. 
The author believes that no woman 
should be exposed to further risk if she 
has had 2 or more toxic pregnancies. 

Fetal Endocrines 

The problem of the function of 
the fetal thyroid during pregnancy is 
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presented by Zondek. 28 A patient with 
idiopathic myxedema became pregnant 
after 2 years’ treatment with thyroxin 
and gave birth to a normal child. Dur- 
ing the first 3 months of pregnancy, 
symptoms did not appear ; only the heart 
showed slight dilatation of the left ven- 
tricle, flattening of the PT deflection 
and lowering of the RS complex as the 
first indications of a beginning relapse 
These changes became apparent during 
treatment with thyroxin and suggested 
that the pregnancy had an injurious ef- 
fect on the maternal thyroid gland. At 
this point treatment with thyroxin was 
discontinued but, contrary to expecta- 
tion, further symptoms did not appear 
up to the period after delivery. In the 
ninth month the basal metabolic rate was 
— 1 per cent as compared with — 29 per 
cent before the pregnancy and before 
the patient was given thyroxin. 

Shortly after delivery all the typical 
symptoms reappeared with “dramatic 
rapidity” — marked puffmess of the face, 
swelling of the eyelids, hands and feet, 
low and rough voice. Six weeks after 
delivery the basal metabolic rate was 
— 29 per cent and the heart showed the 
typical alterations observed in myxe- 
dema. Thyroxin' treatment once more 
effected improvement of all these symp- 
toms. Zondek concludes that the sudden 
relapse after termination of pregnancy 
must be connected with the fact that the 
substituted activity of the fetal thyroid 
which had existed during the last months 
of pregnancy was no longer present. 

Fetal Weight Control 

. L. E. Arnold 29 reports an attempt to 
control fetal weight by administration of 
thyroid during pregnancy. Clinical in- 
vestigation has proved that maternal 
weight can usually be controlled by die- 
tary restrictions ; however, these restric- 
tions have no effect upon fetal weight. 


Realizing that maternal dietary ex- 
cesses do not cause fetal obesity, the 
most reasonable etiologic factor is a dis- 
turbance in thyroid metabolism. 

A series of 116 patients was started, 
based upon the thesis that fetal obesity 
is due to a fetal thyroid deficiency which 
can be corrected by placing a sufficient 
saturation of thyroid extract in the 
fetal blood strain. These women were 
given thyroid extract orally during 4 
or more months of their pregnancies. 
Each patient received not less than 3 
grains (0.2 Gm.) and not more than 6 
grains (0.4 Gm ) daily. Armour’s enteric 
coated 1 -grain (0 065 Gm.) tablets were 
used on all cases. These patients re- 
ceived no other medication that could 
influence weight and they were told to 
eat a normal, well-balanced diet without 
qualitative or quantitative food restric- 
tion. They were given no extradietary 
calcium or vitamins. 

These women were seen at intervals 
of not less than 2 weeks, at which time 
routine prenatal care was given ; in addi- 
tion, they were carefully examined for 
evidence of hyperthyroidism. The fact 
that these signs failed to develop in a 
single case is significant and further 
proves clinically that there is a thyroid 
deficiency during pregnancy. 

The average maternal weight gain 
during entire pregnancy in this group 
of 116 cases was 18.2 pounds (83 kilo- 
grams). The average fetal birth weight 
was 6.8 pounds (3090 Gm.). There was 
no fetal mortality or prematurity and no 
maternal mortality. No baby weighed 
more than 7 pounds 12 ounces (3522 
Gm.) and none less than 5 pounds 11 
ounces (2590 Gm.). 

Intrauterine Death 

Intrauterine death of the fetus after 
the twenty-eighth week offers a most 
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interesting 1 field for investigation. Bux- 
baum and Udesky 30 attack the problem 
not from an etiologic standpoint but as 
to the management of these cases. 

Intrauterine death of the fetus in 
the clinic of the Chicago Maternity Cen- 
ter occurred 128 times in 16,834 deliver- 
ies, an incidence of 0.7 per cent. This 
complication occurred more frequently in 
women over 30 years of age. 

Seventy per cent of the patients went 
into labor spontaneously within 7 days 
ifter the known death of the fetus The 
remaining 30 per cent did not go into 
labor for a period varying from 7 to 56 
days. There was a marked tendency 
'or this complication to occur in patients 
laving a previous history of repeated 
abortions or stillbirths. 

Despite the fact that fewer deliveries 
occurred in the para V to para X group, 
his group still accounted for 50 per cent 
if the total number of fetal deaths in this 
series, indicating an increased tendency 
or intrauterine death of the fetus to 
iccur in the higher parities. 

The commonest causes for death of 
he fetus during pregnancy where such 
sauses could be ascertained, were syph- 
lis, late toxemias of pregnancy including 
dironic nephritis and diabetes. 

Spontaneous onset of labor occurred 
n 92.1 per cent, and in 7.9 per cent 
abor was induced because of maternal 
implications. Delivery occurred spon- 
aneously in 86.8 per cent, and was ter- 
ninated by operative means in 13.2 per 
lent. However, 13 of these operative 
:ases were craniotomies, most of which 
were done for teaching purposes. 

One hundred sixteen, or 90.7 per cent, 
if these patients had a normal unevent- 
Eul convalescence. There were no ma- 
ternal deaths in this series. The authors 
conclude that intrauterine death of the 
fetus, regardless of the period of reten- 


tion in the uterus, produces no serious 
untoward effects on the mother, and if 
managed conservatively should be at- 
tended by no maternal mortality. 

Maternal Mortality 

E. F. Daily, Director of the Division 
of Maternal and Child Health, U. S. 
Children’s Bureau, 31 calls attention to 
the fact that the application of the best 
existing knowledge of maternal care to 
an increasing number of women is being 
rewarded by an extremely significant de- 
crease in maternal deaths. The lowest 
mortality rate ever recorded in the 
United States, 43.5 per 10,000 live 
births, has been reported by the United 
States Bureau of the Census for the year 
1938. For the first time on record less 
than 10,000 (9953) deaths were assigned 
to puerperal causes. The number of live 
births registered in 1938 was 2,286,962, 
a birth rate of 17.6 per thousand of 
population. This was a slight increase 
over 1937. 

The maternal death rate for all causes 
decreased 11 per cent during the year 
1938 (from 49 per 10,000 in 1937 to 
43.5 per 10,000 in 1938). The combined 
rate for abortion and ectopic pregnancy 
decreased 16 per cent ; the rate for puer- 
peral sepsis, including phlegmasia alba 
dolens, and so on, decreased 12 per cent; 
the rate for all toxemias decreased 11 
per cent, and the combined rate for 
puerperal hemorrhage and other acci- 
dents of childbirth decreased 7 per cent. 

Deaths from abortion and ectopic ges- 
tation in 1938 have been grouped to- 
gether because they represent largely 
deaths occurring early in pregnancy. 
Deaths from accidents of pregnancy have 
been combined with those caused by 
puerperal hemorrhage because they are 
largely due to hemorrhage and shock as- 
sociated with delivery. Deaths from 
phlegmasia alba dolens and other 
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causes in this group are combined 
with those caused by puerperal septi- 
cemia because they are the result of 
infection. All toxemias are grouped 
together because it is impossible to 
separate satisfactorily each type of tox- 
emia on the basis of information on 
death certificates. These are largely 
deaths from eclampsia, preeclampsia 
and nephritic toxemia (not including 
chronic nephritis, which is considered 
nonpuerperal). Deaths from accidents 
of pregnancy include deaths of undeliv- 
ered women. These have been combined 
with the small number of deaths unclas- 
sified as to cause. 

Approximately one-fourth, 23 per cent, 
of the maternal deaths resulted from 
abortion or ectopic gestation, while 
three-fourths are concerned with compli- 
cations of late pregnancy, delivery or the 
puerperium, 2 7 per cent due to puerperal 
hemorrhage and other accidents of labor ; 
24 per cent due to puerperal septicemia 
and 25 per cent due to toxemias of 
pregnancy. 

From 1930 through 1934 the maternal 
mortality rate decreased only 12 per 
cent. From 1934 through 1938 the ma- 
ternal mortality rate has decreased 25 
per cent. 

The decline of 14 per cent in 1937 as 
compared with 1936 and 11 per cent in 
1938 as compared with 1937 represents 
a decrease of 23 per cent of the maternal 
mortality rate in the United States in 
the 2-year period 1937 through 1938. 
There would have been 5370 more ma- 
ternal deaths in 1938 if the maternal 
mortality rate of 1930 had applied in 
1938. 

Retrodisplacement of the Uterus 

The relationship of retroversion and 
its associated conditions to pregnancy 
is discussed by A. H. Aldridge. 32 


Retrodisplacements are not infre- 
quently the cause of sterility, early abor- 
tion, and unpleasant symptoms follow- 
ing abortion and delivery. Unless it is 
known that retroversion preceded preg- 
nancy, postabortal and post-partum ret- 
roversion should be treated by palliative 
means to reduce the incidence of per- 
manent retrodisplacements of the uterus. 
Selection of cases for treatment by sur- 
gical means should be based on painstak- 
ing physical examinations and therapeu- 
tic tests to be sure that preoperativr 
pelvic symptoms are gynecologic in 
origin. Associated functional and patho- 
logic conditions of the uterine adnexa 
more frequently constitute indications for 
operation than retrodisplacement of the 
uterus. 

Operations for the cure of retroversion 
and its associated conditions should usu- 
ally be aimed at preserving the child- 
bearing function and establishing anato- 
mic and physiologic conditions which 
will be favorable for subsequent preg- 
nancies. Since retroversion of the uterus 
is caused by relaxation of the broad as 
well as the round ligaments, the author 
claims that operations should be done by 
technics which restore the function of 
the broad as well as the round ligaments. 
He favors the Bissell operation. 

The incidence of failure in operations 
for retroversion could probably be re- 
duced if conception could be postponed 
until at least 6 months after operation. 

Pregnancy Test 

A study of false Friedman tests for 
pregnancy was made by L. M. Randall, 
T. B. Magath, and F. N. Pansch. 33 
The Friedman test is based on quantita- 
tive considerations. Excretion of the 
gonadotropic principle of the anterior 
lobe of the hypophysis in the urine in 
excess amounts may be responsible for a 
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positive Friedman reaction in the ab- 
sence of pregnancy. 

Among the several physiologic and 
pathologic states other than normal preg- 
nancy which may give a positive reac- 
tion are hydatidiform mole, chorio- 
epithelioma, the menopause, menstrual 
disorders such as primary ovarian fail- 
ure, treatment with preparations of the 
anterior lobe of the pituitary gland and 
errors in technic. 

A negative reaction to the Friedman 
test prior to the seventh week after the 
last menstrual period may not be con- 
clusive, although authentic positive re- 
actions may be obtained much earlier, 
frequently within 4 weeks after im- 
pregnation. A test that gives negative 
results before the seventh week should 
be repeated later 

E. P. McCullagh and W. K. Cuyler, 34 
obtained 241 false positive reactions in 
2134 cases. Of 1774 tests in women 172 
yielded positive reactions, and of 360 
tests in men, 69 yielded positive reac- 
tions. The authors emphasize that in 
considering the positive reactions in 
these cases it should be remembered that 
all tests were done on persons suspected 
not of pregnancy but of some endocrine 
abnormality, and the frequency of posi- 
tive results is thus not comparable to 
the so-called false positives found in cases 
in which the test was done for suspected 
pregnancy. 

For purposes of analysis the authors 
divide cases showing positive Friedman 
reactions into several groups : Conditions 
associated with disorders peculiar to 
women ; conditions associated with or 
due to testicular deficiency or tumor, 
endocrine disorders that are not sex 
specific, disorders of the nervous system 
and of the pituitary and conditions not 
clearly endocrine in nature. They em- 
phasize that the test is frequently posi- 
tive about the time of puberty, possibly 


for physiologic reasons It may be posi- 
tive in psychoses, lnsteria, epilepsy and 
arterial hypertension in the absence of 
gonadal failure and may be useful m the 
differential diagnosis of pituitary cach- 
exia and anorexia nervosa. Primary 
disease of the pituitary such as acro- 
megaly or pituitary tumor and also 
organic lesions in the hypothalamus may 
cause positive reactions. Tn cases of 
dwarfism and in some cases of obesity, 
such as are usually designated Froh- 
lich’s syndrome, positive reactions have 
occurred suggesting that the gonadal fail- 
ure present could not be due to defici- 
ency of gonadotrophic hormone produc- 
tion and must be secondary to other 
causes. 

Positive tests may be present in hy- 
perthyroidism, diabetes mellitus and 
adrenal cortex hyperfunction either of 
the functional type or in cases of adrenal 
cortex tumor. Gonadal damage in either 
sex may cause a positive test ; thus posi- 
tive reactions are frequent at the meno- 
pause and in women with functional 
ovarian deficiency, ovarian tumors or in- 
flammation. Positive reactions are also 
seen in men with testicular deficiency, 
cryptorchism and prostatic hypertrophy. 
Positive tests have been found also in 
alopecia areata and in cases of progres- 
sive myopia and keratoconus. 

Vitamin Bj 

The relation of vitamin Bj to the 
reproductive cycle has been the subject 
of investigation of Williams, Griffith and 
Fralin. 35 

The requirements for this vitamin are 
definitely increased in pregnancy, al- 
though the effects of an outstanding de- 
ficiency, beriberi, on pregnancy have 
long been recognized in the Orient. 
Many subclinical deficiencies in this part 
of the world have been mislabeled as 
direct results of the gestation itself. 
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Many workers in the fields of nutrition 
have shown that the average American 
diet provides an insufficient margin of 
safety against beriberi prevention 

Not only have the toxemias of late 
pregnancy been explained on a theoreti- 
cal basis of vitamin B x deficiency, but, 
practically, in the Orient they have been 
shown to be amenable to vitamin Bx 
therapy. 

From a study of the food records, 
Williams showed that one-third of a 
group of 91 pregnant women were not 
receiving an adequate amount of vitamin 
Bx, calculated on a ratio of 15 interna- 
tional units per 100 Calories. Practically 
two-thirds of this group were receiving 
less than 500 units of vitamin Bx. There 
was some positive correlation between 
the inadequacy of the intake and defi- 
ciency symptoms, such as excessive 
nausea and vomiting, fatigue and pares- 
thesias. 

PUERPERIUM 

Acute Inversion 

The treatment of acute inversion of 
the puerperal uterus based on an analy- 
sis of 21 cases is discussed by Harer 
and Sharkey. 36 The authors believe that 
the inverted uterus should be replaced 
immediately by gentle taxis when the 
patient is seen shortly after the inversion 
has occurred. Active antishock treat- 
ment should at the same time be started 
by an assistant and continued until the 
patient has reacted well. 

If there is a tendency toward con- 
striction of the cervix, this may be over- 
come and the replacement of the uterus 
facilitated by the intramuscular injection 
of from 0.5 to 1 cc. of solution of 
epinephrine hydrochloride 1:1000. 
The results of immediate manual re- 
placement of the uterus have been very 
satisfactory. In a total of 13 cases there 


were 11 recoveries and 2 deaths One 
death occurred in a case in which in- 
version complicated eclampsia. The other 
death occurred as a result of recurrence 
of the inversion 3 hours after its first 
replacement. In this case the attending 
physician did not arrive at the hospital 
until more than an hour after the recur- 
rence of the inversion and it was then 
found to be impossible to replace the 
uterus. 

If the attending physician is not com- 
petent to replace an inverted uterus and 
a consultant must be called, considerable 
time may elapse before his arrival. In 
such cases he is likely to find the pa- 
tient in profound shock and greatly 
exsanguinated. On examination of such 
a patient the cervix is found to be so 
constricted as to make replacement of 
the uterus extremely difficult or impos- 
sible. Obviously, such a patient is an 
extremely poor risk for any operative 
procedure and so all efforts should 
be directed toward the control of bleed- 
ing and the combating of shock. The 
hemorrhage may be minimized by push- 
ing the inverted uterus up into the 
vagina and packing around it with 
sterile gauze . Intravenous dextrose 
or acacia followed as soon as possible 
by blood transfusion, the application 
of external heat and the administration 
of morphine sulfate and cardiac stim- 
ulants may be sufficient to overcome the 
shock. 

In one of the cases in this series in 
which no attempt was made to replace 
the inverted uterus but in which all other 
treatment, including blood transfusion, 
was used, the patient died in 3 hours. In 
another case after moderate but unsuc- 
cessful effort at replacement of the in- 
verted uterus death occurred within 2% 
hours. These patients were all in deep 
shock and markedly exsanguinated. In 
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3 cases of intermediate replacement the 
uteri were replaced with great difficulty 
and all 3 patients died. In another case 
the uterus was replaced manually after 
an interval of 11 hours during which 
time active antishock treatment was 
carried out. In this case death occurred 
6 hours after replacement of the uterus. 

In all cases of chronic inversion of 
the uterus, manual replacement is im- 
possible. In such cases treatment must 
be effected by surgical means. Replace- 
ment of the uterus in these cases may 
be effected vaginally by Kiistner’s op- 
eration or by the better known Spinelli 
modi£cation. In this operation the con- 
stricting ring of cervix is incised in the 
midline anteriorly. The uterus is rein- 
verted and the uterine incision then re- 
paired as in an anterior vaginal hyster- 
otomy. Huntington advocates the ab- 
dominal approach for reinversion of the 
uterus. In his method the abdomen is 
opened by a midline incision below the 
umbilicus. The uterus is then replaced 
by grasping the invaginated portion with 
strong vulsellum forceps on opposite 
sides of the rim and pulling it up in a 
hand-over-hand fashion. After com- 
plete replacement of the uterus it is 
packed vaginally. 

Two of these patients were treated 
by operative means. In 1 case a lapa- 
rotomy under ethylene anesthesia was 
done 5 hours after inversion and the 
uterus replaced by the method of Hunt- 
ington. The patient died 2 hours later. 
In the other case the condition was diag- 
nosed as a pedunculated fibroid and a 
laparotomy was done for hysterectomy. 
When the peritoneal cavity was opened 
it was found that the uterus, which had 
actually been inverted, had been re- 
placed in the process of packing the 
vagina prior to operation. Hysterectomy 
was done and on examination of the 


excised uterus no fibroid was found. 
This patient recovered. 

Epinephrine Hydrochloride — Epi- 
nephrine hydrochloride has been par- 
ticularly useful in prolonged labor with 
contraction ring. It relaxes the uterine 
muscle, usually after 1 contraction, even 
in the presence of solution of posterior 
pituitary or ergotamine tartrate. Daro, 
Heskett and Schiller 37 report 3 success- 
ful cases in which this drug was used 
for acute puerperal inversion of the 
uterus. 

In cases of inversion of the uterus, 
epinephrine has been used for treatment 
of the accompanying shock in insufficient 
doses to relax the uterus adequately. Its 
use in the treatment of shock probably 
precedes attempts to replace the uterus 
by too long an interval to be efficacious 

If there is disagreement in the litera- 
ture as to the etiology of this condition, 
there seems to be almost uniform agree- 
ment as to the immediate treatment in 
acute cases. Nothing radical should be 
done before the shock is treated and no 
attempt to replace the uterus should be 
made until the patient is in better con- 
dition, except to place the uterus in the 
vagina and pack and apply a pad with 
pressure to help control hemorrhage. 

The authors conclude from their 3 
cases that if inversion occurs, it can 
probably be corrected immediately, be- 
fore shock occurs, by adequate doses of 
epinephrine hydrochloride, namely, 15 
minims (1 cc.), repeated if necessary. 

Lactation 

Inhibition with Stilbestrol - - The 
use of stilbestrol in a series of 75 puer- 
peral women for the purpose of inhibit- 
ing or suppressing lactation is reported 
by Muckle. 38 One-twelfth grain (5 mg.) 
of stilbestrol administered 3 times a day 
for a total of 6 doses relieved the breast 
engorgement, and decreased or pre- 
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vented lactation in every case. In 40 per 
cent of 53 patients followed, there was 
a secondary recurrence of lactation. This 
was usually painless and slight in 
amount. Only 2 patients were nauseated 
in a series of 75 women receiving stil- 
bestrol. The author feels that the use 
of stilbestrol is an efficient and safe 
method of suppressing lactation early in 
the puerperium. 

Newborn 

Hemorrhage and Vitamin K — Be- 
ginning September 1, 1939, every other 
patient in labor admitted to the Johns 
Hopkins Hospital was given vitamin K 
by mouth. The preparation used was 
2-methyl- 1, 4 naphthoquinone, in a sin- 
gle dose of y so grain (2 mg.) 

As of May 1, 1940, 384 mothers had 
received vitamin K in labor, while the 
alternate control series numbered 392 
The 2 series were similar in every re- 
spect, the distribution of patient accord- 
ing to race, parity, contracted pelvis, 
operative incidence, and premature lab- 
ors, being approximately the same in the 
2 groups. The results are reported by 
Helman, Shettles and Eastman. 39 

Most fundamental is the fact that pres- 
ent-day plasma prothrombin studies have 
given us a new conception of hemor- 
rhagic diathesis in the newborn. Far 
from being a disease entity unto itself, 
it represents simply an extreme degree 
of a condition, hypoprothrombinemia, 
which all newborn infants exhibit to a 
certain extent and in various gradations. 
Unless the plasma prothrombin level 
is extremely low, this hypoprothrom- 
binemia may be without clinical mani- 
festations. However, if birth trauma, an- 
oxia, and other causes of bleeding are 
superimposed upon it, this prothrombin 
lack must necessarily play a part in the 
duration, and, therefore, in the extent 
of the bleeding. Along with trauma and 


anoxia, then, hypoprothrombinemia must 
be regarded as a factor m the outcome 
of every case of bleeding in the newborn, 
whether cerebral or otherwise; and it 
is the 1 factor in this triad, let it be 
recalled, which is subject to prophylactic 
correction. 

To what extent will the routine an- 
tenatal administration of vitamin K di- 
minish hemorrhage in the newborn and 
thereby reduce neonatal mortality? The 
authors believe, in the first place, that 
such a practice, properly timed and with 
suitable dosage, will well-nigh eliminate 
so-called hemorrhagic disease of the new- 
born. In the second place, the facts 
indicate that certain types of cerebral 
hemorrhage, particularly small hemor- 
rhages which ooze over a number of 
days, may be preventable by this pro- 
cedure. To what slight extent the elim- 
ination of such deaths would diminish 
neonatal mortality, it is obviously im- 
possible to state, but the evidence pre- 
sented would seem of sufficient promise 
to warrant recommending the routine 
antenatal administration of vitamin K 
for trial. 

Responses of the Human Post-partum 
Uterus to Posterior Pituitary 
Extracts 

In a study of the response of the 
human post-partum uterus Gardiner and 
Bradbury 40 found that when posterior 
pituitary extracts are given intravenously 
to combat post-partum hemorrhage, the 
initial tetanic contraction af the uterus 
may be anticipated within 10 to 20 
seconds. While uteri vary in their de- 
gree of response to posterior pituitary 
extracts, the induced activity usually 
lasts for a period of about 30 minutes. 
Subsequent intravenous doses are less 
effective than the first. Failure of the 
post-partum uterus to contract after the 
intravenous administration of 5 minims 
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(0.3 cc.) of posterior pituitary extract 
should be regarded as a grave sign and 
preparations for more active treatment 
of the uterine atony should be made 
without delay. It has been their experi- 
ence that patients who fail to respond to 
the intravenous injections of posterior 
pituitary extracts usually require intra- 
uterine packing to control post-partum 
bleeding. 

Pitocin rather than pituitrin should 
be employed in patients with potential 
or actual toxemia of pregnancy to mini- 
mize the possibility of “pituitary shock,” 
which may be caused by the pressor 
factor present in pituitrin. 

Sepsis 

Advances of the last 2 decades in the 
knowledge of puerperal infection are 
summed up by Watson. 41 These are 
as follows: 

1. Recognition of the part played by 
the anaerobes in puerperal and post- 
abortal infection. 

2. Proof that these anaerobic infec- 
tions are endogenous in origin. 

3. Proof that such infections are pre- 
disposed to by shock, hemorrhage, pro- 
longed labor and traumatization of tissue. 

4. Realization that the removal of 
dead and decomposing material result- 
ing from this type of infection can, in 
most instances, be effected with no risk, 
and usually with great benefit to the pa- 
tient. 

5. Identification of different groups 
of the beta hemolytic streptococcus and 
proof that only Group A is virulent in 
the human subject. 

6. Establishment of the fact that in- 
fection with this organism is practically 
always exogenous. 

7. Proof that these organisms are 
usually conveyed to the patient by a 
carrier who harbors them in mouth, 
nose or throat. 


8. Demonstration of the fact that the 
risk of infecting patients is practically 
annulled by periodic nose and throat 
culture of all the members of the ob- 
stetric staff and elimination of those 
who are carriers, and by the complete 
masking of the nose and mouth of all 
those who are attendant upon the par- 
turient and puerperal woman 

9 Demonstration of the persistence 
of the organisms in the environment of 
an infected individual even for long pe- 
riods after her removal therefrom. 

10. A recognition of the necessity for 
most complete isolation of all such in- 
fected individuals and for proper provi- 
sion for this in every maternity service. 

11. The discovery of the beneficial 
effects of sulphanilamide and its de- 
rivatives in streptococcal, gonococcal and 
Bacillus coli infections. 

Sterilization 

Post-partum sterilization is discussed 
by Hewitt and Witley. 42 < >ne hundred 
cases of tubal ligation done 1 hour after 
delivery on patients who delivered spon- 
taneously are reported. There was no 
mortality and a 2 per cent morbidity. 
To date they have not had any failures 
reported. 

Post-partum sterilization, the authors 
claim, offers an economical means of 
sterilization from the standpoint of hos- 
pitalization, as it does not prolong the 
stay in the hospital and does not give 
the patient any discomfort as does the 
average pelvic operation. The time con- 
sumed in the operation is short, aver- 
aging 15 minutes. 

The authors feel that 1 hour after 
delivery is the best time for it to be 
done, because the fundus is even with 
the umbilicus and they have less diffi- 
culty in exposing the tubes than they 
would if they waited a few flays longer. 
If the uterus is not manipulated too 
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much, the bleeding during the opera- 
tion will be small. Involution of the 
uterus was not retarded. The technic 
of the operation was as follows : 

All of the patients were selected from 
those who had had spontaneous deliv- 
eries and no contraindications to opera- 
tion. Immediately following delivery the 
patient was given % grain (0.016 Gm.) 
of morphine and % 50 grain (0.45 mg.) 
of atropine. The abdomen was pre- 
pared for operation and the patient sent 
to the operating room 1 hour after de- 
livery. In about one-half of the cases the 
authors used cyclopropane-gas anes- 
thesia and in the other one-half they 
used ether. An incision 1% inches long 
was made immediately below the um- 
bilicus, and the uterus was pushed to 
one side, bringing the tube into the inci- 
sion. The tubes were picked up about 
the middle third and a large loop was 
crushed in 3 places. Each crushed 
place was tied with a linen suture in- 
serted through the mesosalpinx. This is 
somewhat different from the Madlener 
technic where a small loop is used and 
crushed in 3 places but tied in 2 The 
postoperative orders are the same as the 
routine post-partum orders, that is giv- 
ing a regular diet and enema on the 
third day, and rarely, if ever, do the 
patients require any opiates other than 
codeine and aspirin for afterpains. 

Effects of Stilbestrol 

Diethylstilbestrol was administered to 
200 puerperal women by Connally, Dann, 
Reese and Douglass, 43 in an attempt to 
show the effects of estrogens on the post- 
partum uterus with special reference to 
endometrial regenerations. 

In this group of women no case un- 
der observation showed any single toxic 
side effect, even though the drug was 
pushed to more than the usual thera- 
peutic dose. From clinical observation 


only, these uteri sensitized by the drug 
apparently responded more readily to 
oxytocics than those in the control group. 

Lactation was apparently suppressed 
in 70.5 per cent of the cases observed. 
However, in the dosage used complete 
inhibition was not noted, although the 
onset of lactation was delayed longer 
than in the control group. No incidence 
of engorged or painful breasts was noted 
in the treated group Clinically the flow 
of lochia was not materially changed. 
Stilbestrol apparently had no immediate 
effect on early involution of the puer- 
peral uterus ; however, pelvic examina- 
tions on about the twenty-first post- 
partum day revealed a more rapid 
involution than occurred in the control 
group. 

It was noted from the clinical stand- 
point that the morbidity in treated pa- 
tients was materially affected, being 4 
per cent as against a total morbidity of 
12.8 per cent for the year 1939. Since 
their series included only operative cases, 
it would be supposed that the morbidity 
rate would be higher than the 12.8 per 
cent figure for 1939, which included 
normal as well as operative deliveries. 

Post-partum Urinary Suppression 

Post-partum urinary suppression re- 
sembling bilateral cortical necrosis of the 
kidneys is discussed by Madding, Bin- 
ger and Hunt. 44 The authors report a 
case with the following features : 

(1) Fetal death apparently from 
abruptio placentae as evidenced by the 
mild toxemia and severe post-partum 
hemorrhage from uterine atony, (2) 
typical anuria nearly complete for 8 
days, (3) clear mental condition of the 
patient and freedom from symptoms, ex- 
cept nausea and vomiting, in spite of 
marked nitrogen retention, (4) usual 
observations in the blood and urine and 
(5) lack of any urologic lesion to ex- 
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plain the anuria or tangible toxemia 
other than the factor of pregnancy. 

The prognosis in this rare condition 
is grave; in 63 of the 75 cases reported 
to date death has occurred, a mortality 
of 84 per cent. In borderline cases such 
as the one reported, various supportive 
measures may make the difference be- 
tween recovery and death. 

The authors maintain these patients 
should be treated in the same manner 
as any patient who has acute nephritis 
with oliguria. It is important to keep the 
patient warm; hot packs applied over 
the renal areas, if tolerated, are ad- 
visable. Even though edema is present 
fluids should be administered liberally. 
Usually nausea and vomiting are com- 
plicating factors and it is necessary to 
give fluid intravenously. Preferably 1 
pint (500 cc.) of a 20 per cent solution 
of dextrose together with 2 y 2 drams 
(10 cc.) of aminophylline or 1 quart 
(1000 cc.) of 10 per cent dextrose with 
2 drams (10 cc.) of aminophylline 
given morning and afternoon. The total 
intake of fluid should be between 2 and 
3 quarts (2000 and 3000 cc.) a day. 

Studies of the carbon dioxide com- 
bining power, blood urea, creatinine and 
chlorides should be done. There is a 
tendency in these cases toward acidosis, 
which in turn impairs renal function. 
If the carbon dioxide combining power 
falls to 40 per cent or less, the admin- 
istration of 1 pint (500 cc.) of a 5 per 
cent solution of sodium bicarbonate 
intravenously is advisable and should be 
repeated daily until the carbon dioxide 
combining power is elevated to 50 or 60 
volumes per cent. Once this level is 
reached, it usually can be maintained 
by the administration of 10 grains (0.65 
Gm.) of sodium bicarbonate 3 times a 
day by mouth. If hemolysis is present, 
hematin is precipitated in the tubules of 
the kidney in an acid medium. Hematin 


is soluble in an alkaline medium and 
thus may be dissolved to i-estore tubular 
function and urinary excretion. 

Limit the intake of protein to 40 or 
50 Gm. a day. The use of diuretics such 
as potassium nitrate, ammonium chlo- 
ride or ammonium nitrate is not advis- 
able until diuresis has begun, and even 
then such compounds are of questionable 
value. Once this type of kidney begins 
to function, the prognosis is good. Often 
in such instances credit is given the 
diuretic agent when really the natural 
processes of recovery of the kidney have 
accounted for the improvement. Cer- 
tainly the more powerful mercurial diu- 
retics are contraindicated and could well 
destroy all recovery that is taking place. 
If the patient has become very anemic, 
transfusions may be tried. However, 
they should be given m small amounts 
and cross agglutination of the donor’s 
blood directly with that of the recipient 
should be performed. Usually, it is con- 
ceivable that enough blood could be lost 
through hemorrhage to lower the con- 
centration of protein in the serum to 5 
per cent or less, resulting in a decreased 
colloidal osmotic pressure, which would 
produce further retention of fluid, oli- 
guria and edema. If the concentration 
of serum proteins is less than 5 per cent 
and if it is found that a low colloidal 
osmotic pressure is a factor in inhibiting 
urinary output, a solution of acacia may 
be given intravenously. One pint (500 
cc.) of a 6 per cent solution of acacia 
can be given daily or on alternate days 
until 3 pints (1500 cc.) (a total of 3 
ounces — 90 Gm. — of acacia) have been 
given. 

Decapsulation is too hazardous and 
offers too slight an advantage to be 
attempted. Added trauma, anesthetic 
agents and other factors do more harm 
than good. If the toxic or infectious 
process in the kidneys is not too over- 
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much, the bleeding during the opera- 
tion will be small. Involution of the 
uterus was not retarded. The technic 
of the operation was as follows : 

All of the patients were selected from 
those who had had spontaneous deliv- 
eries and no contraindications to opera- 
tion. Immediately following delivery the 
patient was given % grain (0.016 Gm.) 
of morphine and % 50 grain (0.45 mg.) 
of atropine. The abdomen was pre- 
pared for operation and the patient sent 
to the operating room 1 hour after de- 
livery. In about one-half of the cases the 
authors used cyclopropane-gas anes- 
thesia and in the other one-half they 
used ether. An incision 1% inches long 
was made immediately below the um- 
bilicus, and the uterus was pushed to 
one side, bringing the tube into the inci- 
sion. The tubes were picked up about 
the middle third and a large loop was 
crushed in 3 places. Each crushed 
place was tied with a linen suture in- 
serted through the mesosalpinx. This is 
somewhat different from the Madlener 
technic where a small loop is used and 
crushed in 3 places but tied in 2 The 
postoperative orders are the same as the 
routine post-partum orders, that is giv- 
ing a regular diet and enema on the 
third day, and rarely, if ever, do the 
patients require any opiates other than 
codeine and aspirin for afterpains. 

Effects of Stilbestrol 

Diethylstilbestrol was administered to 
200 puerperal women by Connally, Dann, 
Reese and Douglass, 43 in an attempt to 
show the effects of estrogens on the post- 
partum uterus with special reference to 
endometrial regenerations. 

In this group of women no case un- 
der observation showed any single toxic 
side effect, even though the drug was 
pushed to more than the usual thera- 
peutic dose. From clinical observation 


only, these uteri sensitized by the drug 
apparently responded more readily to 
oxytocics than those in the control group. 

Lactation was apparently suppressed 
in 70.5 per cent of the cases observed. 
However, in the dosage used complete 
inhibition was not noted, although the 
onset of lactation was delayed longer 
than in the control group. No incidence 
of engorged or painful breasts was noted 
in the treated group Clinically the flow 
of lochia was not materially changed. 
Stilbestrol apparently had no immediate 
effect on early involution of the puer- 
peral uterus ; however, pelvic examina- 
tions on about the twenty-first post- 
partum day revealed a more rapid 
involution than occurred in the control 
group. 

It was noted from the clinical stand- 
point that the morbidity in treated pa- 
tients was materially affected, being 4 
per cent as against a total morbidity of 
12.8 per cent for the year 1939. Since 
their series included only operative cases, 
it would be supposed that the morbidity 
rate would be higher than the 12.8 per 
cent figure for 1939, which included 
normal as well as operative deliveries. 

Post-partum Urinary Suppression 

Post-partum urinary suppression re- 
sembling bilateral cortical necrosis of the 
kidneys is discussed by Madding, Bin- 
ger and Hunt. 44 The authors report a 
case with the following features : 

(1) Fetal death apparently from 
abruptio placentae as evidenced by the 
mild toxemia and severe post-partum 
hemorrhage from uterine atony, (2) 
typical anuria nearly complete for 8 
days, (3) clear mental condition of the 
patient and freedom from symptoms, ex- 
cept nausea and vomiting, in spite of 
marked nitrogen retention, (4) usual 
observations in the blood and urine and 
(5) lack of any urologic lesion to ex- 
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BACTERIAL TOXINS 

By Arthur Locke, Pli.D 


Physiological Effect — Interest is in- 
reasing in the chain of events produced, 
n the body, by the bacterial toxins in 
ublethal dosage. Changes in glucose 
olerance and in extent of vitamin C re- 
.erve 1 have been found which, in turn, 
■xert secondary effects on metabolism, 
unction, and structure. 

It has not been possible to prevent the 
lirect, primary effects of the true toxins 
ither than through administration of spe- 
•ific antitoxins. The secondary effects 
nay prove to be reversible to the extent 
ndicated by the observations of King, 
Vlusulin and Swanson 2 on the influence 
if change in level of vitamin C intake on 
he degree of tooth injury produced by 
liphtheria toxin in the growing guinea- 
jig. These investigators found injuries 
o the odontoblasts and dentin following 
njection of 04-0.8 MLD of diphtheria 
oxin in guinea-pigs receiving daily feed- 
ngs of 0.8 mg. of vitamin C. Compar- 
able injury was produced, without toxin- 
njection, by reducing the vitamin C in- 


take from 0.8 to 0-0.5 mg. per day. No 
injury was produced, even after toxin 
injection, following increase in the vita- 
min C intake to 5 mg. per day. The 
toxin injection, in itself, produced vita- 
min depletion. Correction for this pri- 
mary effect through increased vitamin 
intake prevented the secondary effect on 
tooth structure. 

Sulfonamides and Toxin-produc- 
tion — The sulfonamides have not been 
observed to prolong life or reduce mor- 
tality fo'lowmg administration to animals 
given a minimum lethal dose of diph- 
theria or tetanus toxin/*" 5 They have 
been observed to exert bacteriostatic ac- 
tion against infections by toxin-pro- 
ducing organisms. 1 * fl ' h Clinically, a 
checking of toxin-production at its source 
— through prevention of the growth of 
the toxin-producing agent — is as impor- 
tant as the equally necessary neutraliza- 
tion, destruction, or counteraction of 
such toxin as may already have become 
disseminated. 
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Many of the pathogens produce toxic 
substances less well characterized than 
diphtheria and tetanus toxin and requir- 
ing injection in from 1000 to 10,000 
times greater amount to produce death. 
These substances are of importance to 
the extent that they participate in the 
effects produced by the associated infec- 
tion Two groups of investigators have 
reported the saving of mice given a 
minimal lethal dose of this type of toxin, 


through subsequent sulfonamide admin- 
istration. 10 Other groups have failed 
to observe such effect 5 * 11 The diver- 
gence m results was possibly a conse- 
quence of the low intrinsic toxicity and 
lack of entire reproducibility of the prep- 
arations tested. 

Sulfanilamide in massive dosage has 
been shown to confer nonspecific protec- 
tion to the rabbit against histamme- 
shock 12 


IMMUNIZATION AGAINST RABIES 

By R. A. Kelser, D.V.M., Ph.D 


During the past several years there 
has been a great amount of discussion 
and debate with reference to the efficacy 
of rabies vaccines, especially the so- 
called “killed virus” type. Much of this 
has concerned the vaccination of dogs by 
the single dose method, but m addition 
doubt has been cast upon the value of 
“Pasteur treatment” in preventing hy- 
drophobia in the human family- 

Experience from the world-wide use 
of the “Pasteur treatment” in prevent- 
ing hydrophobia m exposed persons is 
such as to make untenable the sugges- 
tion that it lacks value. 

While the vaccination of dogs by no 
means insures protection in all cases, the 
procedure does prevent the development 
of the disease in many animals. Fur- 
ther, additional evidence has been 
brought forth to indicate that chloro- 
formized vaccines are superior to phe- 
nolized preparations. 

Webster, 13 while concluding from his 
investigations that vaccination against 
rabies with available vaccines was gen- 
erally of little or no value, nevertheless 
in his own experiments found that both 
mice and dogs could be consistently im- 
munized with chloroformized vaccine 
when given in sufficient dosage. Results 


with phenolized vaccines were negative 

Recent reports by Leach 14 indicate 
excellent results in the immunization of 
dogs with chloroformized rabies vaccine. 
In 1 experiment, m which 50 dogs were 
given a single subcutaneous injection of 
5 cc. of chloroform-treated vaccine, only 
4 per cent succumbed to rabies following 
an intramuscular dose of street virus. 
Of 55 control dogs, 61.8 per cent suc- 
cumbed to the disease. 

In vaccinating dogs against rabies it 
is believed that, whenever possible, mul- 
tiple rather than single doses of vaccine 
should be given. The administration of 
3 doses of vaccine, a week apart, is much 
preferable to the single dose. A reason- 
able increase in dosage over the con- 
ventional 5 cc. might well be considered 
for the larger breeds of dogs. 

In employing rabies vaccine, owners 
of dogs should be made to understand 
clearly that while vaccination definitely 
lessens the chance of their animals de- 
veloping rabies if exposed to the disease, 
it is by no means a guarantee that in- 
fection is impossible- 

Canine rabies vaccination cannot serve 
to replace well-recognized regulatory 
measures for the control of rabies nor to 
justify laxity in enforcement of same. 



154 


IMMUNOLOGY 


The vaccination procedure must be con- 
sidered only an adjunct to these meas- 
ures. Further, the vaccination of dogs 
should not be placed on a compulsory 
basis. When any vaccination procedure 
is made compulsory, the public infer- 
ence is that it is so nearly perfect in 
preventing the particular disease as to 
justify its mandatory use in a commu- 
lity. Unfortunately, this cannot as yet 
pe said of canine rabies vaccination. 


A considerable step forward has been 
made m the development and use of the 
mouse protection test for determining 
potency of rabies vaccines. This test is 
now required of manufacturers of rabies 
vaccines While results with the test 
may not be indicative of precisely what 
can be accomplished with a given lot of 
vaccine in species other than the mouse, 
it does give valuable information as to 
antigenicity 


SERUM DIAGNOSIS OF SYPHILIS BY PRECIPITATION 

By Reuben L. Kahn, M.S., Sc.D. 


A new type of precipitation procedure 
las recently been added to the armamen- 
arium of the serodiagnosis of syphilis. 
The procedure is referred to as veri- 
ication test and its function is to aid 
ihysicians in the detection of false posi- 
ive reactions given by any of the sero- 
[iagnostic precipitation and complement- 
ixation tests in present day use. The 
iroblem of false positives is associated 
vith the diagnosis of latent asympto- 
natic cases of syphilis. In these cases, 
he vast majority of seropositive reac- 
ions are unquestionably due to syphilis. 
But those positive reactions not due to 
his disease could not heretofore be de- 
ected by means of a laboratory pro- 
cedure; hence, the verification test. 15 * 15a 
Experimental Approach — In at- 
empting to detect false positive serologic 
eactions in human beings, studies were 
irst directed to the differentiation be- 
ween positive reactions given by ap- 
parently normal animals and by known 
ases of syphilis. These studies led to 
he observation that the standard Kahn 
est carried out at various temperatures 
provides a means for this differentiation, 
f serums from syphilitic persons and 
rom apparently normal animals are ex- 
imined with this test in the usual man- 


ner, at 21° C., the precipitation reactions 
appear identical. If, however, the same 
serums are examined at 37° C. and at 
1 ° C , differences in the precipitation re- 
sults become manifest. At 37° C., syph- 
ilitic serums show a tendency toward 
marked precipitation, and animal se- 
rums, toward little or no precipitation. 
At 1° C., syphilitic serums show a tend- 
ency toward little or no precipitation, 
and animal serums toward marked pre- 
cipitation. 

In the case of serums giving strongly 
positive reactions with a diagnostic test, 
differences in the degree of precipitation 
may not be demonstrated by tempera- 
tures of 37° or 1° C., unless the serums 
are first diluted with physiologic solu- 
tion of sodium chloride. The extent of 
dilution necessary is determined by the 
quantitative Kahn test. After the re- 
actions of the serums are thus reduced 
from strongly to weakly positive, the 
differences in the results at the 2 tem- 
peratures become evident. 

Table I gives illustrative examples of 
the behavior of syphilitic human serums 
and nonsyphilitic animal serums in the 
3 -tube Kahn test carried out at 37° 
and 1° C. 
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Table I 




Precipitation Results 

Serum 

Number 

Results with 
Sero-diagnostic 
Test 

37° C 

f 

1° C 


Tube 

Tube 

Tube 

Tube 

Tube 

Tube 




1 

2 

3 

1 

2 

3 


Serologically positive serums from syphilitic persons give more marked precipitation at 37° 
than at 1° C 


1 

Positive 

++++ 

++++ 

++++ 


dr 

+ + 

2 

Positive 

+ 

+ + + + 

++++ 

— 

— 


3 

Positive 

— 

++ 

+ + + + 

— 

— 

dr 

4 

Doubtful 

— 

++ 

++++ 

— 

— 

— 

5 

Doubtful 

dr 

+ 

+++ 

— 

— 

dr 

Control 

Negative 

— 

— 



— 



Serologically positive sera from lower animals (horses, pigs, chickens, etc.) give more marked 
precipitation at 1° than at 37° C 


1 

Positive 

_ 

. 

— 

++++ 

++++ 

++++ 

2 

Positive 

— 

— 

— 

+ + + + 

+ + + + 

+++ + 

3 

Positive 

— 

— 

+ 

++ 

++ + 

-)- + + + 

4 

Doubtful 

— 

— 

=fc 

— 

+++ 

+++ + 

5 

Doubtful 

— 

— 

— 

dr 

+ 

+++ 

Control 

Negative 

1 







Seropositive Reactions in Non- 
syphilitic Human Beings — Serologi- 
cally positive serums from nonsyphilitic 
human beings with malaria were found 
to give with the differential temperature 
procedure reactions similar to those 
given by serologically positive serums 
from lower animals. A group of syphilis- 
free mental patients were inoculated with 
malaria and their serologic response 
studied before, during, and after malarial 
paroxysms. A number of these patients 
gave positive serologic reactions with 
diagnostic tests. When examining 
these serologically positive serums with 
the differential temperature procedure, 
stronger precipitation reactions at 1 ° 
than at 37° C. were obtained. 

With regard to leprosy, the results of 
the differential temperature procedure 
were not found to be conclusive. Ap- 
proximately two-thirds of seropositive 
leprosy cases gave more marked precipi- 
tation at 1° than at 37° C., the remaining 


third gave more marked precipitation at 
37° than at 1° C. Unfortunately, it was 
difficult to establish with certainty that 
the cases which gave the syphilitic type 
of reactions had syphilis in addition to 
leprosy and the cases which gave the 
animal type of reactions were free from 
syphilis. Practically all the leprosy pa- 
tients denied syphilitic infection, and the 
lesions in many instances did not aid in 
differentiating between leprosy and syph- 
ilis. The group of serums which gave 
the syphilitic type of reactions showed 
relatively high quantitative Kahn titers, 
while the group which gave the animal 
type of reactions showed low quantita- 
tive titers. 

The differential temperature technic 
was also applied to numerous seroposi- 
tive cases in which clinical studies 
pointed to absence of syphilis. In most 
of these cases, more marked precipi- 
tation at 1° than at 37° C. were ob- 
tained. In a small number of cases, the 
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results with the differential temperature 
technic were inconclusive. 16 

These observations led to the view 
that there exist 2 basic types of sero- 
positive reactions, i. e., (1) a syphilitic 
type, associated with syphilis, and (2) 
a general biologic type, relatively wide- 
spread among lower animals and to a 
lesser degree among human beings, in 
the absence of syphilis. 

Potentialities for False Positives 
in Human Beings — Nonsyphilitic per- 
sons giving negative serologic reactions 
with diagnostic tests may possess poten- 
tialities for giving false positive serologic 
reactions When serums from routine 
hospital patients giving seronegative re- 
actions were subjected to re-examination 
with the differential temperature technic 
at 37° C. and at 1° C, about 4 per 
cent were found to give some precipita- 
tion at 1° C and no precipitation at 
37° C About 50 per cent of patients 
with leprosy and malaria giving nega- 
tive serologic reactions with diagnostic 
tests gave reactions at 1° C. It is be- 
lieved that these reactions presage posi- 
tive reactions with diagnostic tests and 
that nonsyphilitic seronegative persons 
giving these reactions in the cold may 
become seropositive under certain con- 
ditions. 168 

Practical Application — The differ- 
ential temperature technic, under the 
term verification test , is recommended 
by the author (Kahn) as an aid in the 
detection of false positive serologic reac- 
tions in the diagnosis of asymptomatic 
and questionable cases of syphilis. The 
verification test is not recommended to 
take the place of serodiagnostic tests, 


but is to be used as a supplementary 
procedure to these tests It is not in- 
tended to be used for the verification of 
all positive reactions given by serodiag- 
liostic methods, but only to verify those 
reactions suspected of being false posi- 
tives 

In utilizing the verification test as an 
aid in the diagnosis of questionable cases, 
it is of importance to repeat the test 
after several weeks In some instances 
additional repeat examinations at vari- 
ous intervals may be necessary Interval 
retesting throws greater light on the 
question of true and false positives than 
immediate retesting 

Types of Verification Reactions 
Noted — There are 3 types of verification 
reactions obtained with serums giving 
positive results with serodiagnostic 
tests : 17 

1. Syphilitic type — when precipitation is 
more marked at 37° than at 1° C. — most com- 
monly noted 

2. General biologic type — when precipitation 
is more marked at 1° than at 37° C. — noted in- 
frequently 

3 Inconclusive type — when results cannot he 
classified under either 1 or 2 — noted infre- 
auently 

Serums giving negative results with a 
serodiagnostic test may in some in- 
stances show precipitation with the veri- 
ficat on test. Types of verification re- 
actions observed with serums uiving neg- 
ative results with serodiagnostic tests: 

1. Negative type — when no precipitation oc- 
curs at either 37° or 1° C. — most commonly 
noted. 

2. General biologic type— noted infrequently. 

3 Syphilitic type — generally in treated cases 

of syphilis — noted infrequently. 

4. Inconclusive type — noted infrequently. 
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DIAGNOSIS BY THE METHOD OF COMPLEMENT FIXATION 

By Augustus Baldwin Wadsworth, M.D., and Elizabeth Maltaner 


The recognition of the importance of 
quantitative determination of specific ac- 
tivity m serologic tests and the recent 
development of practical quantitative 
methods in the procedure of complement 
fixation, together with comparative 
series of tests conducted under the aus- 
pices of the United States Public Health 
Service, have stimulated the investiga- 
tion of the different methods of sero- 
logic tests, chiefly as they are related to 
the diagnosis of syphilis, but also as ap- 
plied to other diseases, in particular, the 
virus infections. 

Syphilis 

Antigens — Progress has been made 
in the investigation of the antigenic ac- 
tivity of alcoholic extracts of beef heart. 
Separation of inactive, anticomplemen- 
tary, and specifically active fractions has 
been obtained by different methods. 
Balbi 18 adsorbed tissue extracts on 
aluminum hydroxide, and on earths, such 
as bentonite and floridm, and elutriated 
with alcohol, along the lines of the 
studies by O. Fischer. Pangborn 19 by a 
modification of the cadmium chloride 
method of separation obtained a sero- 
logically active acetone-insoluble sub- 
stance. It is as yet difficult to ascertain 
the practical significance of the results 
of this work and, especially, to deter- 
mine which substances are active and 
which inert; for example, the lecithin 
appears essential to the activity of the 
fraction, but pure lecithin is inert. 
Hence, further analytical study must be 
made of the relationships of the essential 
active substances to the lipids present in 
the antigen as it is used in the test. 

In the light of these studies of the 
antigenic fractions of beef-heart antigen, 
it is difficult to evaluate the practical 


significance of the work of Beck 20 and 
Eagle and others 21 ’ 22 on the activity of 
antigens prepared from the spirochete 
and especially in view of previous work 
in this field in which extracts prepared 
from cultured spirochetes failed to react 
with syphilitic sera or reacted to ap- 
proximately the same degree as similar 
preparations from the uninoculated cul- 
ture medium. 

Kent 23 has demonstrated that there is 
an optimum ratio of cholesterol to tissue 
extract for use as antigen in the com- 
plement-fixation test for syphilis and 
described a simple quantitative method 
for determining it. 

Standardization of Test — An as- 
sembly of laboratory directors and serol- 
ogists was held in 1938 under the 
auspices of the Committee on Evaluation 
of Serodiagnostic Tests for Syphilis and 
the United States Public Health Service. 
The discussions centered on means for 
improving test performance. The neces- 
sity for adherence to standard technics 
was emphasized, as well as the respon- 
sibility of serologists for making ac- 
curate descriptions of methods readily 
available. Recommendations were made 
in regard to methods of conducting sero- 
logic surveys, the training of personnel, 
and the problem of licensing or approv- 
ing laboratories. 24 The results of tests 
performed in State laboratories in 1938 
and 1939 indicate continued improve- 
ment in performance. Most of the lab- 
oratories still reporting unsatisfactory 
results are taking steps to improve 
them. 25 Comparative evaluation of re- 
sults on a percentage basis is difficult 
and the methods adopted by the Com- 
mittee have been discussed in a special 
report which suggests that the evalua- 
tions should be based on complete clin- 
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ical and. serologic data in each case, with- 
out any abridgment of the fundamental 
information. 26 Certainly in the light of 
present knowledge no serologic test for 
syphilis can be considered to possess 
100 per cent specificity. 

Laboratory administration as it relates 
to the serology of syphilis has been dis- 
cussed in a practical way by Mahoney 
and Harrison, 27 who have outlined what 
is reasonable to expect in regard to test 
performance on the basis of present 
knowledge of serology. The United 
States Public Health Service has again 
published the latest modifications in 
technic of the tests taken as “controls” 
in their evaluation studies. 28 Some of 
the problems of interpretation of sero- 
logic tests in syphilis and the need for 
standardization have been considered in 
a recent paper by MacNabb and Mat- 
thews. 29 In their experience the differ- 
ence between standard and oversensitive 
methods lies in the fact that the latter 
yields a greater number of “positive” re- 
sults, principally in latent cases, and has 
a somewhat lower specificity. Reporting 
the results of quantitative tests on all 
specimens that react affords the labora- 
tory an opportunity of rendering val- 
uable service to the clinician and the 
patient. 

Reports of misleading reactions in the 
test for syphilis with sera from tuber- 
culous and other infections must be re- 
viewed critically. Parren and Emerson 80 
noted reactions with sera from tubercu- 
losis that were of doubtful significance. 
Similar results have been reported with 
sera from cases of leprosy. The doubtful 
significance of these reactions becomes 
more apparent when quantitative meth- 
ods of titrating the specific activities of 
these sera are used in the comparative 
evaluation, as in the papers by Mal- 
taner, 31 * 82 which also include compari- 
son of the activity of sera from yaws. 


Although the reactions of sera from yaws 
and syphilis correspond very closely, it is 
evident that this is not true of leprosy if 
the complement-fixation test with beef- 
heart antigen is properly standardized 
and controlled The numerous reactions 
recorded by Kitchen, Webb, and Kup- 
per 38 in nonsyphilitic patients with func- 
tional psychoses following the admin- 
istration of malarial therapy are also 
interesting in this connection. While other 
reports 34 indicate that infectious mono- 
nucleosis should be included in the cate- 
gory of infections in which misleading 
reactions occur, personal experience has 
shown that specimens from patients with 
this disease may be anticomplementary 
but have very seldom been found to 
react m serologic tests for syphilis. 

Although reactions undoubtedly may 
occur m some instances in complement- 
fixation tests for syphilis in the absence 
of syphilitic infection, much of the pres- 
ent confusion in this field can be attrib- 
uted to the use of oversensitive methods 
with antigens in which the anticomple- 
mentary and nonspecific activities have 
not been reduced to a minimum ; also to 
the failure to determine accurately the 
degree of reaction in such tests with 
original and confirmatory specimens. 
Comparative studies of precipitation and 
complement fixation with incubation at 
37° C. and at low temperatures have 
long interested serologists. Personal ex- 
perience with precipitation has shown 
that incubation at 37° C. eliminates cer- 
tain discrepant reactions when compared 
with complement fixation and incubation 
at 37° C. occasionally demonstrates com- 
plement fixation in the very early stages 
of syphilis when reaction fails to occur 
or is less marked at low temperatures. 
The question of the significance of these 
and other irregular slight reactions has 
been and continties to be as yet indeter- 
minate. Kahn 15 as the result of recent 
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painstaking comparisons of precipitation 
at incubator and refrigerator tempera- 
tures has suggested a differentiation of 
specific and nonspecific reactions on the 
basis of such tests. 

Referees on the Serodiagnosis of 
Syphilis for the Committee on Diagnos- 
tic Procedures and Reagents of the Lab- 
oratory Section , American Public Health 
Association, Gilbert and Maltaner, in 
their report define the principles govern- 
ing the standardization of reagents and 
the minimum requirements of technic to 
which any test for the serodiagnosis of 
syphilis chosen for use at the present 
time should be expected to conform 35 
The development of methods of deter- 
mining the complement-fixation reaction 
quantitatively has clarified the relation- 
ships governing the various steps in the 
procedure and has provided a sound 
basis for the standardization of the test 
and for comparative serologic study. 

Technic — The technic of the quanti- 
tative complement-fixation test is de- 
scribed in a new edition of Standard 
Methods of the Division of Laboratories 
and Research of the New York State 
Department of Health 36 in greater de- 
tail than has been given previously in 
this Cyclopedia. The minutiae of the test 
are now reproduced on page 160. The 
technic of determining the optimum ratio 
of cholesterol to tissue extract as de- 
scribed by Kent 23 is included, as well as 
the method for determining titers that lie 
outside the range of the abbreviated rou- 
tine test. 

Other Diseases 

While progress has been made in 
complement-fixation studies in the bac- 
terial, virus, and other infections, and 
many of the reports are important in 
themselves, further study appears neces- 
sary in most instances to establish their 
significance in the broad field of diag- 


nosis and prognosis by complement fixa- 
tion. 

Studies of chemical fractions of the 
tubercle bacillus have been con- 
tinued. 37 ' 41 An antigenic protein frac- 
tion in tests with a small group of sera 
appeared to differentiate infections due 
to human and bovine strains. 42 * 43 The 
results with an antigen prepared from 
tubercle bacilli grown under conditions 
that render them nonacidfast have been 
reported. 44 A procedure of “reactiva- 
tion” has been described: Following the 
intracutaneous injection of tuberculin, 
reactions appeared in the sera m 66 per 
cent of patients with active gland or 
bone tuberculosis, but not in nontubercu- 
lous persons with negative cutaneous 
reactions ; since reactions also occurred 
in more than one-third of persons with- 
out clinical signs but with positive skm 
reactions, active and inactive disease 
was not clearly differentiated. 45 Further 
studies have been made of a “confirma- 
tion” reaction which is based on the spe- 
cific absorption of antibody from serum 
by antigen adsorbed on koalin ; antibody 
was almost completely recovered by elu- 
triation in salt solution at a temperature 
of 59° -60° C. ; reactivity of the serum 
associated with lability of the serum was 
not removed by adsorption on koalin- 
antigen sediments and was thus differen- 
tiated from specific activity. 46 A few 
reports might be mentioned that record 
the comparative findings in different 
stages or forms of the disease. 47 * 50 Com- 
parative studies of the results of these 
methods with those of quantitative meth- 
ods of titrating the specific activity 
would provide essential confirmation for 
evaluating their practical significance 
and diagnostic value. 

The study of the complement-fixation 
reaction in gonococcal infection has been 
continued. Cohn 51 has reported on a 
series of cases that received sulfanilamide 
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therapy and were followed for a year 
or longer. The specificity of the com- 
plement-fixation reaction was not af- 
fected by sulfanilamide treatment. Cases 
with persistent clinical signs continued 
to react, while those which on the basis 
of clinical and bacteriologic evidence 
were regarded as cured underwent sero- 
logic reversal. Of 59 cases, 11 failed to 
react at any time in spite of the pres- 
ence of active infection. Torrey 52 has 
stressed the importance of selecting 
strains of broad antigenic valance for use 
in preparing antigen. Rice 53 has re- 
viewed the present status of work in 
this field and reported new observations 
on the activities, determined quantita- 
tive with gonococcus antigens, of sera 
from cases with and without history or 
clinical evidence of gonococcal infection. 
While titers up to 2000 have been ob- 
tained in quantitative tests for syphilis 
and of 200 to 300 in tests for tuberculo- 
sis, titers over 50 have not yet been re- 
corded for human sera with the gono- 
coccal antigens used. An appreciable 
number of sera both from complicated 
and uncomplicated infections — from 35 
to 64 per cent — had titers under 2.5, 
while 1.8 per cent of the sera from per- 
sons with other diseases had titers over 
2.5. In the sera of healthy persons titers 
over 2.5 were not found. Further studies 
of antigens, as knowledge advances re- 
garding the structure of the gonococcal 
cell, may improve the sensitivity and 
specificity of the test and enhance its 
practical value. 

The recent reports of the application 
of the method of complement fixation in 
other infections should be mentioned; 
for example, in helminthiasis 54 > 55 
Weil's disease? 6 ’ 57 malaria 58-61 ame- 
biasis, 62 whooping cough 66 Brown- 
Pearce carcinoma 64 and virus-induced 
tumors of rabbits 65 ' 68 as well as in the 
virus diseases of lymphogranuloma ve- 


nereum, 66 psittacosis, 76 ’ 71 lymphocytic 
choriomeningitis 72 ' 7i herpes and vari- 
cella, 75 foot and mouth disease 76 and 
influenza 77 • 78 

Even this brief review indicates the 
importance of, and the active interest m, 
this ever-widening field of research on 
the practical application of complement 
fixation. Owing to the varied technical 
methods of complement fixation that are 
used, comparative evaluation of the re- 
sults of different studies is difficult or 
frequently impossible. The use of quan- 
titative methods that are now available 
and that have been simplified to an ex- 
tent to make them practicable, even when 
relatively small amounts of material are 
available for study, would provide the 
essential basic control data for com- 
parative evaluation. 

Technic of Quantitative Comple- 
ment-Fixation Test for Syphilis* 

No changes have been made in the 
preparation of reagents except as indi- 
cated under standardization of antigen. 
(See p. 164.) 

Standardization of Reagents — Genera:. 
Directions — For measuring quantities of 
serum, antigen, or complement less than 0.1 cc., 
use a pipette of 0 2-cc. capacity graduated to 
0 01 cc. For measuring quantities of from 0 1 
to 1 cc., use a pipette of 1-cc. capacity gradu- 
ated to 0.1 cc For quantities of from 1 to 10 
cc., use a 2-cc , 5-cc., or 10-cc. pipette. For 
quantities greater than 10 cc., use a 10-cc pipette 
or a suitably graduated cylinder. 

For measuring 0.1-cc. or 0.2-cc quantities of 
reagents, pipetting machines have been found to 
provide increased accuracy and speed. The ma- 
chines are run by electricity and are so adjusted 
that, with each stroke of a piston, exactly the 
desired quantity is delivered. The adjustment is 
checked each time the machine is used. 

Do not take less than 0.1 cc. of fluid as the 
basis for any dilution. When only a small 

* From Wadsworth, A. B., Standard Methods of 
the Division of Laboratories and Research, New 
York State Department of Health, 2d Edit., 
Williams and Wilkins Co, Baltimore, 1939. Cita- 
tions made by courtesy of the publisher. 
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TABLE VIII 
Complement Titration 


Tube 

No 

Comple- 
ment 
j (1 40) 

Salt 

Solu- 

tion 

Sensi- 

tized 

Sheep 

Cells 

Period for 
Hemolysis 


cc. 

cc 

cc. 


1 

0 13 

0 17 

0.2 


2 

0 12 

0 18 

0 2 


3 

0.11 

0 19 

0.2 


4 

0 10 

0 20 

0.2 

15 minutes 

5 

0 09 

0 21 

0 2 

in the water 

6 

0.08 

0.22 

0.2 

bath at 

7 

0.07 

0 23 

0.2 

37° C 

8 

0.06 

0 24 

0 2 


0 

0 05 

0 25 

0 2 


10 

0.04 

0 26 

0.2 


11 

0.03 

0 27 

0.2 


12 

0 02 

0 28 

0.2 



amount of a high dilution is required, as in 
titrating amboceptor, make a 1 .100 dilution and 
prepare from that the higher dilution desired. 
Mix the diluted reagent thoroughly by pouring 
back and forth from 1 flask to another at least 3 
times or, if there are only a few cubic centi- 
meters of it, by drawing up in a clean S-cc. or 
10-cc. pipette at least 3 times. 

In carrying out titrations or tests for which 
the directions are given in tabular form, pipette 
the reagents in the order indicated, beginning at 
the left. If the first reagent is to be measured in 
quantities of less than 01 cc., pipette it to the 
bottom of each tube. Pipette the other reagents 
from the top, and shake the rack after the addi- 
tion of each reagent Add the salt solution m 
such a way as to wash down any reagents that 
may have adhered to the side of the tube. 

Shake the suspension of sheep red blood cells 
thoroughly before withdrawing portions for pre- 
paring sensitized cells or other purposes, in 
order to obtain representative samples. During 
the water-bath incubation of titrations or tests 
to which the cells have been added, shake the 
racks sufficiently to keep the cells in suspension. 
Do not shake the racks so continuously or vio- 
lently as to cause foaming of the liquid. 

The time and temperature of fixation is 4 
hours in the refrigerator at from 3° to 6° C. 
Fifteen minutes' incubation at 37° C. is allowed 
for hemolysis. The temperature of the refrig- 
erator or of the water bath in which tests are 
placed during the periods allowed for fixation 
or for hemolysis should not vary more than 1° 
above or below the temperature specified. 

Record the hemolysis obtained in the differ- 
ent tubes of tests or titrations, and all necessary 


data concerning them, directly on the cards or 
forms designed for each. Readings are made by 
comparison with color standards. 

(a) Suspension of Sheep Red Blood Cells — 
To ascertain if the S per cent suspension of 
sheep cells is of approximately standard density, 
dilute a 0 S cc quantity to 200 cc. with salt solu- 
tion in a volumetric flask and determine its 
turbidity in a candle turbidimeter. If the turbid- 
ity lies between 220 and 230, consider the sus- 
pension to be satisfactory Otherwise, make the 
necessary adjustments and determine that the 



Fig. 1 — Complement titration. 


turbidity of the adjusted suspension is satisfac- 
tory before use. 

( b ) Antisheep Amboceptor — Amboceptor 
that has any appreciable agglutinating effect 
should not be used. To determine the agglutin- 
ating properties, add 0.1 cc. of different dilutions 
of the serum and 0 3 cc. of salt solution to tubes 
containing 0 1 cc. of a 5-per-cent suspension of 
sheep cells, and incubate for 30 minutes at 37° C. 
If no agglutination is evident at that time, make 
a second reading after the test has stood over- 
night in the cold room. Perform these tests 
with the cells of each sheep used. Discard any 
serum that causes agglutination in the dilution 
that proves optimum for use in the tests. 

To determine the optimum quantity of ambo- 
ceptor for use in the test, titrate complement as 
indicated in Table VIII, using a 5-per-cent sus- 
pension of cells sensitized with equal quantities 
of varying dilutions of the amboceptor outside 
the agglutinative range. Perform these titra- 
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tions with the cells from each sheep used On 
cross-section paper, plot the degrees of hemoly- 
sis observed against the quantities of comple- 
ment tested in each titration and fit a smooth 
curve to the points by inspection as illustrated 
in Fig. 1 Read from the curves the amounts of 
complement required for 50-per-cent hemolysis 
in the different titrations and plot them against 
the quantities of amboceptor used as indicated in 
Fig 2 which records the results obtained with 
cells from 3 different sheep in titrations of 3 



Fig. 2 — Standardization of amboceptor. 


pools of complement Select as standard for use 
in tests the dilution of amboceptor that contains 
an amount beyond which further increase fails 
to diminish appreciably the quantity of comple- 
ment required for 50-per-cent hemolysis For 
example, of the dilutions used in the titrations of 
Fig 2. the 1:1000 dilution would be taken as 
optimum. 

In titrations of complement with cells sensi- 
tized with the standard dilution of amboceptor, 
the relations of other degrees of partial hemoly- 
sis to that of 50 per cent should not differ ap- 
preciably from those indicated by the conversion 
factors derived from titrations of complement 
alone, i. e , without preliminary incubation and 
in the absence of serum and antigen. ( See inter- 
polation or conversion factors corresponding to 
a 1/m value of 0156, Table I, Cyclopedia of 
Medicine, Surgery and Specialties, vol. VII, 
p. 581.) 

( c ) Complement — To prevent the inclusion 
in the pooled complement of guinea-pig sera 
that are deficient or too potent in hemolytic ac- 
tivity, that contain excessive amounts of natural 
antisheep amboceptor, or that show, to a marked 
degree, the property of combining with antigen 
when no immune serum* is present, the sera of 
the individual animals are subjected to prelimi- 
nary tests on the day the guinea-pjgs are bled, 
u e , the day before the serum is to be used for 


* Immune serum is used in a broad sense to mean 
all sera reacting specifically with antigen! 


TABLE IX 

Test of Individual Guinea-pig Serum for 
Hemolytic Activity 


Tube 

No 

Guinea-pig 
Serum 
(1 10) 

Salt 

Solu- 

tion 

Sensi- 

tized 

Cells 

Period for 
Hemolysis 


cc 

cc 

cc. 


1 

0 04 

0 26 

0 2 

15 minutes 
m the water 

2 

0 01 

0 29 

0 2 

bath at 
37° C 


complement Those found satisfactory for use 
are pooled and stored overnight in the refrig- 
erator in a container packed in ice The test- 
ing of individual sera for nonspecific fixabihty 
with antigen is of special importance, as indi- 
cated in practice for many years This is partic- 
ularly true when only a few guinea-pigs are 
bled ; the presence in the complement of 1 serum 
possessing this property may result m a degree 
of nonspecific fixation that would affect the de- 
termination of the specific reaction. 

Preliminary Test of Hemolytic Actnnty — 
Test each guinea-pig serum for hemolytic ac- 
tivity as indicated in Table IX 

Record the hemolysis with each amount of 
serum. Include in the pooled complement only 
the guinea-pig sera that give 95-100 per cent 
hemolysis in the larger amount tested The test 
with the smaller amount serves in rare instances 
as a guard against including in the pooled com- 
plement too large a proportion of guinea-pig 
sera of unusually marked hemolytic activity. 

Test for Natural Antisheep Amboceptor — 
Test each guinea-pig serum for natural anti- 
sheep amboceptor, including with each group 
of tests a control of the cells-suspension, as 
indicated in Table X. 

Centrifugalize each tul>e to deposit the cells, 
and record the degree of hemolysis in each. 


TABLE X 

Test of Individual Guinea-pig Serum for 
Natural Antis pi eep Amboceptor 


Tube 

No. 

Guinea-pig 

Serum 

(1:10) 

Sheep 
Cells 
(5 Per 
Cent) 

Salt 

Solu- 

tion 

Period for 
Hemolysis 


cc 

cc. 

cc. 


i 

0.1 

0.1 

0.3 

15 minutes 
in the water 

2 

None 

0.1 

0.4 

bath at 
37° C. 



DIAGNOSIS BY THE METHOD OF COMPLEMENT FIXATION 


163 


TABLE XI 

Test for Individual Guinea-pig Serum for Nonspecific Fix ability 


Tube 

No. 

Antigen 
(dilution 
in use) 

Gumea-Pig 
Serum 
(1 10) 

i 

Salt 

Solution 

i 

Fixation* 

Sensitized 

Cells 

Period 

for 

Hemolysis 


cc 

cc. 

cc. 


cc 


1 

0 2 

0.05 

0.05 

2 hrs. at 
from 3°-6° C 

0.2 

10 minutes 
at 37° C. 


* In the complement-fixation tests for syphilis, the period for fixation is 4 hours at from 3° to 6° C , 
but in these preliminary tests the complement and antigen are exposed for only 2 hours at from 3° to 
6° C , it having been found that guinea-pig sera which are markedly affected by exposure with the antigen 
for 4 hours are usually perceptibly affected in the shorter period Also, as a result of experience, only 
the dilution found optimum for use with weakly reacting syphilitic serum need be used A sample of 
each serum is tested also with fixation for *4 hour at 37° C , since, as explained under performing the 
test, certain supplementary tests with cholesterohzed antigen are fixed at 37° C. 


The hemolysis is due to natural antisheep 
amboceptor in the guinea-pig serum, provided 
the cells-control shows no hemolysis. 

Include in the pooled complement only guinea- 
pig sera containing no more than a very slight 
amount of natural amboceptor according to 
this test. 

Test for Nonspecific Fxxabihty — Test each 
guinea-pig serum for nonspecific fixability as 
indicated in Table XI 

Record the time required for complete hemol- 
ysis with each guinea-pig serum If hemolysis 
is not complete at the end of 10 minutes, record 
the degree of hemolysis observed. 

Include in the pooled complement only the 
sera with which 95 -100-per-cent hemolysis oc- 
curs in 10 minutes or less. 

Titration of Pooled Complement — On the day 
the complement is to be used, dilute 2 samples of 
the pooled serum, not less than 0 5 cc., 1 :40, 
and titrate the hemolytic activity as shown in 
Table VIII. 

In the complement titration, use sensitized 
cells prepared from portions of the 5-per-cent 
sheep-cell suspension and the standard dilution 
of amboceptor prepared for the day's work 

Prepare the sensitized cells required for com- 
plement-fixation tests from the diluted ambo- 
ceptor remaining, not more than 10 or 15 min- 
utes before it is time to add them to the first 
set of tests. 

Record the degree of hemolysis in each tube. 

On cross-section paper, plot the degrees of 
hemolysis observed against the amounts of com- 
plement tested (cubic centimeters of undiluted 
guinea-pig serum) and, by inspection, fit a 
smooth curve to these points. (See Fig. 1.) 
Determine from the curve the amount of com- 
plement that gives 50-per-cent hemolysis. This 


should usually range from about 00013 to 
0 0017 cc. 

The results of tests may be less accurate when 
the quantity of complement giving 50-per-cent 
hemolysis appreciably exceeds these limits. 
When it is small, deterioration may be marked 
in tests incubated at 37° C , for example, in the 
preliminary complement-fixation tests for syph- 
ilis, and numerous reactions that are not signif- 
icant may occur, necessitating either repetition 
of the tests or the examination of an undue 
number of specimens m the quantitative pro- 
cedure. When the amount is unusually large, on 
the other hand, there may be danger of missing 
reactions of low degree because of the activating 
effect of patient's serum upon such complement. 
When pools of greater or of less than average 
activity, therefore, are used, it is the practice 
to adjust the quantity of complement giving 
50-per-cent hemolysis before using it as a basis 
for preparing the dilutions of complement to be 
used in tests. Experience indicates that the 
amount of complement giving 50-per-cent hem- 
olysis in titrations incubated for 15 minutes at 
37° C. after the addition of sensitized cells, may 
be reduced by 5 per cent, when it is only slightly 
greater than 0.0017 cc., or by 10 per cent when 
it approaches 0.002 cc. When the amount ex- 
ceeds 0 002 cc., the complement is discarded 
and a fresh pool obtained. On the other hand, 
when the quantity required for 50-per-cent 
hemolysis is as small as 0.0012 cc., it is increased 
by 3 per cent, or if as little as 0 Q01 cc., by 5 per 
cent. Complement more active than this has not 
been encountered. 

The quantitative test, since the result is ex- 
pressed as a ratio, is not greatly affected by 
these variations in complement activity. How- 
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TABLE XII 

Test for Accuracy of Complement Dilution 


Tube 

No. 

Amount of 
Complement 
in 0.1 cc. 

Amount of 
Dilution 
Used 

Salt 

Solution 

Sensitized 

Cells 

Period tor Hemolysis 


units 

cc. 

cc. 

cc 


1 

6 1 

0 02 

0.28 

0.2 

15 minutes in the 

2 

3 

0 04 

0.26 

0 2 

water bath at 

3 

2 

0 06 

0.24 

0 2 

37° (\ 

4 

i 

1 

0.12 

0.18 

02 



ever, the ratio Tables V-VII*, that give the 
titers of reactions occurring with different 
amounts of complement, are based on deter- 
minations made with complement of average 
activity and might require a small correction to 
allow for changes in slope of the hemolytic 
curves that would be obtained with complement 
of definitely greater or less than average ac- 
tivity 

The amount of complement designated as a 
unit for use in any complement-fixation test 
should correspond approximately to the amount 
that would give 50-per-cent hemolysis under the 
conditions of the test. The titers of sera m 
different tests are then comparable, since they 
represent corresponding changes in the unit of 
complement The unit amount need not, and in 
fact cannot, be determined exactly, because the 
effect of the time and temperature of fixation 
upon the hemolytic activity of complement may 
vary with every serum tested. It is important, 
however, that the different dilutions of comple- 
ment used in tests be exact multiples of the 
amount taken as 1 unit 

Because fixation for 4 hours at from 3° to 
6° C. has little or no effect upon the hemolytic 
activity of complement, the amount of comple- 
ment required for 50-per-cent hemolysis in the 
titration just described can be taken as 1 unit 
for use in the complement-fixation test for 
syphilis. In the supplementary tests that require 
fixation for J4 hour at 37° C. and are done in 
certain instances as mentioned in the footnote 
of Table III,+ a larger amount is necessary 
because of the greater deterioration of comple- 
ment at this temperature. In the authors' ex- 
perience, an amount 1 3 times that required for 
50-per-cent hemolysis approximates satisfac- 
torily the unit activity of complement under the 

* Cyclopedia of Medicine , Surgery and Special- 
ties , Vol. VII, pp. 587-589. 

t Ibid. Vol. VII, p. 585. 


conditions of these tests This amount may be 
considered as 1 unit in calculating the amounts 
of complement to be included in the different 
dilutions prepared or 0 13 cc instead of 0 1 cc 
of the usual dilutions of complement may he 
employed. 

Multiply the cubic centimeters of complement 
representing 1 unit by 12 to determine the 
amount of guinea-pig serum to make a dilution 
containing 12 units m 0.1 cc , and calculate the 
amount of physiological salt solution required 
to dilute to that volume by subtracting the prod- 
uct from 0.1 cc. Prepare a mixture in this pro- 
portion sufficient for the clay’s tests and for the 
preparation of further complement dilutions 
needed 

After 5 or 10 minutes, prepare additional dilu- 
tions to contain 6, 3, 2, and 1 unit by adding 
to 1 part of the dilution containing 12 units 
1, 3, 5, and 11 parts, respectively, of salt solution. 

Check the dilutions, as indicated in Table XII. 
If the dilutions have been correctly prepared, 
each test of a given set of dilutions will contain 
the same amount of complement and should, 
therefore, give the same result The degree of 
reaction may vary on different days between 
70-per-cent and 85-per-cent hemolysis hut the 
results on a given day should not differ by more 
than 10-per-cent hemolysis. If greater varia- 
tion occurs, repeat the tests and, if there is evi- 
dence of error in dilution, prepare fresh dilutions 
and check them in the manner just described. 
When additional dilutions are needed, prepare 
and check them in a similar way. 

( d ) Antigen — Extracts of the type used have 
proved constant in antigenic activity over a 
period of years and amounts as large as desir- 
able may be prepared at 1 time. Antigen is 
titrated before use for lytic and anticomple- 
mentary properties, and carefully standardized 
to determine the maximally reactive dose. 

Dilute the cholesterolized tissue-extract anti- 
gen as follows : Place the required amount of 
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TABLE XIII 

Titration of Hemolytic Properties of Antigen 


Tube 

No 

Antigen 

' Complement 
(3 units) 

Sheep Cells 
(5 per cent) 

Salt 

Solution 

Period for Hemolysis 


CC. 

cc 

cc. 

cc. 


1 

04 

0 1 

0 1 

00 


2 

0 2 

0 1 

0 1 

0 1 

15 minutes in the 

3 

0 1 

0.1 

0 1 

0 2 

water bath at 

4 

None 

0 1 

0 1 

0.3 

37° C 

5 

None 

None 

I 

0 1 

0.4 



TABLE XIV 

Determination of Maximally Reactive Dose of Antigen 


Syphilitic Serum 
Diluted in 
Normal Serumf 
0.05 cc 

Serum 

Controls 


Tests with 0.1 

cc Antigen Diluted in Salt Solution* 


1 200 

MOO 

1 67 

1 67 

1 50 

1-33 

1 50 

— 

1-33 

1 25 

1.33 

1.25 

1 20 

Units of Complement in 0.1 cc. 

1 

1 

2 

3 

6 

9 

12 

Undiluted 

X 

X 

X 






B 



mm 

mm 



1:10 












B 

B 


X 

1:12.5 








X 

D 



B 

b 


X 

1:16.7 ... 




X 

X 

X 


X 

Bfl 



B 

l 


X 

1:25. 




X 

X 

X 



D 

X 


B 


■n 


1:50 




X 

X 

X 



111 



■ 

■ 

■ 



x = Tests made with each quantity of serum; fixation is for 4 hours at from 3° to 6° C. ; after the 
addition of 0 2 cc. sensitized cells to each tube, 15 minutes in the water bath at 37° C are allowed for 
hemolysis 

* Each portion of cholesterolized antigen is tested in this way : Different dilutions in saline are used 
until the optimum (maximally reacting) dilution is found for each case For an antigen with which 0.4 
per cent cholesterol gives optimum sensitization, the dilutions of antigen indicated are usually satisfac- 
tory, whereas for one with which 0 2 or 0 6 per cent cholesterol would be optimum, lower or higher dilu- 
tions, respectively, would need to be substituted m the tests with each of the different quantities of 
complement 

t Filtered pools of strongly reacting syphilitic serum are diluted in pooled, filtered, normal serum, 
each dilution being made separately from the undiluted syphilitic serum. The range of activity of the 
serum determines the dilutions to be used. For serum having a titer of approximately 100 with the 
standard antigen (See: Determination of Titers Above 10) the dilutions indicated in the table are 
usually satisfactory but higher or lower dilutions may be used as necessary. 


salt solution in 1 beaker and pipette the antigen 
to the bottom of another , then add the salt 
solution to the antigen as rapidly as possible 
and mix thoroughly by pouring from 1 beaker 
to the other several times. 

Titration of Hemolytic Properties — Antigens 
are occasionally hemolytic in low dilutions. To 
detect this property, test alcoholic extracts in 
a 1:10 dilution, since a no more concentrated 
dilution would be used in any case. Perform 
the titrations as illustrated in Table XIII. 

Centrifugalize the tubes to deposit the cells, 
and record the degree of hemolysis in each. 

If there is no hemolysis in the control tubes 
4 and 5, but marked hemolysis in tubes 1 to 3 


containing antigen, the extract is unsatisfactory 
for use in quantitative tests. 

Determination of Anticomplementary Prop- 
erties and of Maximally Reactive Dose — Kent 23 
has shown that there is an optimum ratio, 
cholesterol to extract, which exhibits maximum 
antigenic activity in complement- fixation tests 
for syphilis ; also that cholesterol and extract in 
optimum ratio exhibit the same maximum ac- 
tivity whether extract is diluted in 1, 2, or 3 
parts of alcohol before cholesterolization. In 
order to determine this ratio, extract must be 
tested in concentrations such that the optimum 
amount of cholesterol will fall within the range 
of the quantities that are soluble in the extract. 
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TABLE XV 

Units of Complement Required for 50 -per-cent Hemolysis as Indtc \rn> by tup Decrees of 
Hemolysis Obtained in Tests with Different Amounts of Complement 


Reagents 

Present 

"S 

«H O) 

i! 








Per Cent Hemolysis 








sg 

o 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

00 

05 

70 

75 

80 

85 

<)0 


Test for syphilis — incubation for 4 hours at from 3° 

to 6° 

C , 15 minutes for hemol\sts 



Complement 
alone or with 

1 

161 

1.45 

133 

127 

1.20 

1.15 

1.12 

1.C7 

1.04 

1.0 

0.97 

0.93 

0.91 

0 87 

0 84 

0 80 

0 76 

0.69 

antigen 

2 

3.22 

2 90 

2.67 

2.53 

2.41 

2 30 

2.25 

2.15 

2 08 

2.0 

194 

1.87 

1 82 

1.74 

1.68 

1 60 

1.52 

1.39 

With serum 

1 

1.78 

1.54 

139 

1.32 

1.23 

1.19 

1 12 

109 

1.04 

1.0 

0 96 

0.93 

0.88 

0.85 

0 81 

0 76 

0 71 

0 65 

or with serum 

2 

3.51 

3.06 

2.S1 

2.63 

2.49 

2 37 

2 26 

2.16 

2.07 

2.0 

192 

184 

1.76 

1.69 

1.60 

! 1 52 

1 42 

1.29 

and antigen 

3 

5.02 

4.45 

4.12 

3.88 

3.69 

3 52 

3.37 

3.24 

3,10 

3.0 

286 

2.75 

2 64 

2.52 

2.40 

2 26 

2,12 

192 

With serum 

6 

9,05 

8.25 

7.75 

7.40 

7.20 

6.80 

6.65 

6.35 

6.20 

6.0 

5.76 

5 59 

5.39 

5 16 

4.93 

4.65 

4 37 

3.98 

and antigen 

9 

12.2 

11.5 

11.0 

10.6 

10.2 

10.0 

97 

9.5 

9.2 

9.0 

8.8 

85 

82 

79 

7.6 

73 

6.8 

62 


12 

15.0 

14.4 

14.0 

13.5 

13 3 

13 0 

12.7 

12.5 

12 2 

12.0 

117 

11.5 

11.2 

10.8 

10.3 

10 1 

9.5 

88 


Personal experience has shown that the anti- 
genic activity of different extracts prepared in 
the manner described in the Cyclopedia of 
Medicine , Surgery and Specialties, vol. VII, p. 
587, 1939, is quite similar. The optimum ratio 
of cholesterol to extract can usually be deter- 
mined, therefore, by testing several portions of 
a single dilution of extract in alcohol, e. g. t 1 
part of extract diluted with 2 parts of absolute 
alcohol, each containing a different amount of 
cholesterol varying from 0.2 to 0.6 per cent. 
Should an extract of unusual activity be en- 
countered, it would be necessary to test other 
dilutions in alcohol or other amounts of choles- 
terol. 

Dilute the several portions of cholesterolized 
antigen in saline and test in 0 1 cc amounts 
with varying quantities of strongly reacting 
syphilitic serum and 3, 6, 9, and 12 units of 
complement, as shown in Table XIV Include 
tests of the anticomplementary properties of 
the different dilutions of the antigen, using 0.1 
cc, amounts m the presence of 1 and 2 units of 
complement; and controls of 1 and 2 units of 
complement alone. When the sensitized cells 
are added to the tests, include also a control of 
sensitized cells to which salt solution alone is 
added. The controls of a given reagent need be 
included only in the first and last sets of tests 
made. 

Record the degree of hemolysis obtained in 
each tube of the test. The control of sensitized 
cells should show no hemolysis ; comparison of 
the reaction in the complement control with 


that in the antigen controls affords a measure of 
the anticomplementary activity of the antigen. 
An antigen that has more than slight anti- 
complementary action in any of the dilutions 
tested is unsatisfactory for use in the quantita- 
tive test. 

Evaluate the reactions in the different tubes 
of the test in terms of the number of units of 
complement required for 50 per cent hemolysis 
by reference to Table XV, which gives these 
values for the different degrees of hemolysis 
that may occur with each of the quantities of 
complement tested.* 

The selection of the optimum adjustment of 
cholesterol to extract is facilitated by indicating 
the results of the tests graphically. When the 
number of units of complement required for 
50 per cent hemolysis are plotted against the 
quantities of serum tested with each portion of 
cholesterolized extract, a linear relation should 
obtain between serum and complement in those 
tests in which maximally reactive doses of 
antigen are present This linear relationship 
should hold throughout the range of comple- 
ment quantities used in the quantitative test, 
t. e with 3 to 12 units. 

In the example given in Fig. 3 it is evident 
that the optimum amount of cholesterol is 0.4 

* These values correspond with those recorded 
in the rows opposite 50-per-cent hemolysis in the 
ratio charts, tables V, VI and VII, Cyclopedia of 
Medicine, Surgery and Specialties, Vol, VII, pp. 
587-589, and include also values for reactions 
occurring with 1 and 2 units of complement. 
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per cent. With further addition of cholesterol, 
diminished serum reactions are observed, and 
smaller amounts are definitely less active In 
similar tests of saline dilutions of portions of 
this antigen diluted with 1 or with 3 parts of 
alcohol, the optimum amouns of cholesterol 
are found to be 0.6 and 0 3 per cent, respectively 
With undiluted tissue extract the optimum 
amount of cholesterol cannot, in this case, be 



Fig. 3 — Effect on antigenic activity of 
varying the ratio, cholesterol tissue extract. 

(J Immunol Reprinted by permission of 
Williams and Wilkins Co.) 

determined due to the relative insolubility of 
cholesterol In each case, the cholesterol-antigen 
ratio is 1 : 83.3. 

When the optimum cholesterol-antigen ratio 
has been determined, a suitably cholesterolized 
portion of the antigen is studied further to de- 
termine the optimum amounts for use in tests 
with 3, 6, and 12 units of complement and sera 
of varying degrees of activity. Since prozone 
effects are observed, it is necessary to use in 
the quantitative test for syphilis a different 
amount of antigen with each of the 3 doses of 
complement — 3, 6, and 12 units — in order to 
approximate the conditions for maximum reac- 
tion with sera of low, moderate, and marked 
activity within the range of titers up to 10 The 
range of antigen quantities used in standardiz- 
ing antigen, and the number of determinations 


made must be sufficient to indicate clearly in 
each case that both larger and smaller quanti- 
ties of antigen are less active than the amount 
selected as the maximally reactive dose. 

Experience indicates that the doses of antigen 
optimum for use m supplementary tests fixed 
for % hour in the water bath at 37° C , as well 
as the conversion factors derived from titrations 
at this temperature (see below) are the same 
as for those fixed for 4 hours at from 3° to 
6° C. A brief check to determine this should 
be made, however, in each instance. 

Select m the same manner as for serum, the 
dilutions of antigen that are optimum for use 
in tests of spinal fluids. In the writers’ experi- 
ence thus far somewhat higher dilutions of 
antigen than are used with serum appear to be 
optimum for use with spinal fluids For ex- 
ample, the present antigen which is diluted 
1 . 100, 1 * 50, and 1 : 25 for use in the test of 
serum with 3, 6, and 12 units of complement, 
respectively, is diluted 1 • 200, 1 : 100, and 1 33, 
for use in tests of spinal fluids 

Determination of Conversion Factors The 
conversion factors for use with the present 
antigen are given in Table I, Cyclopedia of 
Medicine , Surgery and Specialties , Vol VII, 
p. 581. New conversion factors need to be 
determined only if the effect of a new antigen 
upon the slope of the hemolytic curve differs 
from that of the standard antigen. Such an 
effect is indicated if plots of the reactions with 
the new antigen, based on the values given in 
Table XV — which were derived from experi- 
ments with the antigen at present in use — do 
not show a linear relationship between serum 
and complement. Failure of the linear relation- 
ship in these graphs, however, may be due to 
other causes ; for example, to the use of dilu- 
tions of the antigen other than those that are 
maximally reactive, or possibly to some prop- 
erty peculiar to the antigen under investigation. 
When it is necessary to determine new conver- 
sion factors, for use with a new antigen, titra- 
tions with amounts of guinea-pig serum ranging 
from 0.04 to 0 001 cc m a geometric progression 
based on 0.9 should be made under conditions 
requiring various amounts of complement for 
50 per cent hemolysis, vis > in the presence of 
appropriate quantities of reacting serum and of 
the dilutions of antigen that appear to be 
maximally reactive. 

Prepare a 1 : 2 5 dilution of pooled comple- 
ment in a French-square bottle of about 100 cc. 
capacity by mixing 4 cc. of undiluted comple- 
ment with 6 cc. of physiological salt solution. 
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TABLE XVI 


Determination of Conversion Factors 


Per Cent 
Hemol- 
ysis 

100 Y 

Complement 

Log 

Y 

4 -f- Log V 

Lor X 

X 

Observed 
Values in 
cc. = V 

V 

Read 

from 

Curve 

50% 
Units or 
Conver- 
sion 

Factors 

Observed 

Read 

irom 

Straight 

Line 

Log V 
for Each 
Per Cent 
Hemolysis 
Minus 
Log 

for 50% 
Hemolysis 

50% 
Units or 
Conver- 
sion 
Factors 

1 - Y 

5 


0 00068 

0.52 

-1 279 


0.857 

0.752 

0 56 

7 

0.00075 



-1.173 

0 8751 




10 


0 00079 

0.61 

-0.954 


0.919 

0 814 

0.65 

20 

0.001 

0.00096 

0 74 

-0 602 

1 0000 

0 987 

0 882 

0 76 

30 


0 00109 

0 84 

-0.368 


1.031 

0 926 

0 84 

40 


0 00120 

0 92 

-0 176 


1 069 

0 964 

0.92 

45 

0 00125 



-0.087 

1 .0969 




50 


0.0013 

1.0 

0 


1.105 

0 

1.0 

60 


0 00140 

1.08 

0 176 


1 139 

0.034 

1.08 

70 

0 0015 

0.00151 

1 16 

0 368 

1.1761 

1.177 

0.072 

1.18 

80 


0 00166 

1.28 

0.602 


1.225 

0.120 

1.32 

85 

0 00175 



0.699 

1.2430 




90 


0 00190 

1.46 

0.954 

• 


1.293 

0.188 

1.54 


Mix by tilting and gently rotating the bottle. 
Remove one-tenth of the total volume, i. c,> 
1 cc., to the first of a series of test tubes and 
replace with 1 cc. of salt solution Mix gently 
and remove 1 cc to the second tube in the 
series and replace with 1 cc of salt solution 
as before. Repeat the process until 36 dilutions 
are prepared. If a larger amount than 1 cc. of 
each of the complement dilutions is required, 
the amount of the original 1 : 2.5 dilution may 
be increased proportionally, as long as the 
progression of 0 9 is maintained in making the 
dilutions. 

Pipette the reagents in the following amounts : 
complement, 0 1 cc. of the required dilutions 
(for this purpose, use the upper tenth of a 
Q.2-cc pipette, a separate pipette for each dilu- 
tion, and deliver to the bottom of each tube) ; 
reacting serum of known titer in appropriate 
dilutions, 0 05 cc, ; antigen, 0.1 cc ; salt solu- 
tion, 0,05 cc After fixation, add 0 2 cc sensi- 
tized cells and complete the titrations in the 
usual way. 

Plot the different percentages of hemolysis 
obtained against the amounts of complement 
tested Fit a smooth curve by inspection to 
each titration From those titrations in which 
the quantities of complement required for 50 
per cent hemolysis correspond approximately 
to the amounts representing 3, 6, and 12 units 
as used in quantitative tests, determine the 
50 per cent unit values, %. e., the conversion 


factors for different percentages of hemolysis 
from 5 to 90 at intervals of 5 per cent. These 
conversion factors may be determined (1) by 
plotting the amounts of complement (in cubic 



Fig. A — Logarithmic plot of a complement titration 

centimeters) against the degrees of hemolysis 
obtained in the titrations, fitting, by inspection, 
a smooth curve to the experimental points in 
each titration as in the example given in Fig. 1, 
and dividing the amount of complement indi- 
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TABLE XVII 

Rjesults of a Typical Test to Determine Titer Greater Than 10 


Syphilitic 

Dilution in 
Normal 
Serum, 

0 05 cc 

Serum 

Equiva- 

lent 

Amount 
of Serum 

Serum 

Controls 

Tests with Antigen W34, Diluted 1 3 
with Alcohol and Containing 0 4% 
Cholesterol, Diluted in Saline* 

Evaluation ol the 
Reactions in Terms 
ot Complement 
Units Required tor 
50% Hemolysis 


Pe 




1,67 






rcentage of Hemolysis Observed with Units 
of Complementt 


Serum 

Alone 

(18) 

Serum + 
Antigen 
US + A) 

1 

1 

2 

3 

6 

9 

12 

Undiluted 

0 05 

40 

40 

95 









1,09 


Diluted 















1:2 5 . 

0.02 






0 

0 

25 

15 

90 

75 


11 0 

1 5 

0 01 




15 

0 

45 

45 

95 

100 

100 

100 


6.2 

1:10 

0.005 




40 

35 

100 

100 

100 

100 

100 

100 


34 

1.25 .. 

0.002 


, 


80 

90 

100 

100 

100 

100 

100 

100 


2.3 


* In the test to determine titers under 10, antigen is diluted 1 100, 1 50, and 1 : 25 for use with 
3, 6, and 12 units of complement, respectively, because these dilutions elicit maximum reactions in the 
vast majority of cases with sera having titers within the range up to 10. In determining titers above 10, 
the use of an additional dose of complement, 9 units, and of 2 doses of antigen with each dose of comple- 
ment, facilitates the determination of the maximum reaction with each quantity of serum tested, 
f The percentages of hemolysis representing the maximum serum reactions are bold face 


cated on the curve for a given degree of 
hemolysis by the amount for 50 per cent hemol- 
ysis, i e ,, by expressing in terms of 50 per 
cent units (column 4 of Table XVI) ; or (2) 
as was done in computing the conversion factors 
given in Table I, Cyclopedia of Medicine , 
Surgery and Specialties, Vol. VII, p. 581, by 
using the observed fact that if X is the amount 
of complement required for a given degree of 
hemolysis, Y , then the experimental points 

(log x, log ) fal1 a PP roximatel y on a 

straight line, L e., log X = log K + l/n log 

— - where K is the value of X for Y = 0.5 

1-7 

and l/n is a parametric constant. This constant 
is equal to the slope of the line, which appears 
to vary inversely with K, the amount of com- 
plement required for 50 per cent hemolysis An 
evaluation of l/n may be obtained directly by 
plotting log V, where V is the corresponding 
volume of complement used experimentally, 

Y 

against the logarithm of — — and determining 

the slope of a fitted straight line as illustrated 
in Fig. 4 where l/n 0.196. The conversion 
factors may be calculated by reading from the 
fitted line the values for log V for different 

values of and subtracting the value of log 

V where Y = 0.5 (50 per cent hemolysis), 
which will give the corresponding values of 
log X . The corresponding antilogarithms will 


be the required conversion factors. Table XVI 
illustrates the calculations for determining con- 
version factors by both methods. Fig. 4 is a 
logarithmic plot of the same complement titra- 
tion illustrated m Fig. 1. Conversion factors 
as determined by the 2 methods are essentially 
the same, but significant deviations from the 
usual reaction, which may occur in individual 
titrations, are more readily detected by the 
second method. Fig 4 also illustrates the 
method of determining the slope, l/n. For 
further details, the reader is referred to other 
publications. 79 ' 80 

Perform titrations sufficient in number to 
establish accurately new conversion values for 
use with the new antigen. If reactions in 
tests with the new antigen when evaluated by 
the proper conversion factors do not indicate 
linear relationships between complement and 
serum, the antigen is unsatisfactory for use 
in quantitative tests 

A new antigen is compared with a previously 
standardized antigen in parallel quantitative 
tests of appropriate sera of varying degrees of 
activity. These should include specimens from 
persons with different forms or in different 
stages of syphilis, or under treatment, as 
well as some from persons with other infec- 
tions, and from apparently healthy individuals. 

Quantitative Complement-fixation Test 
— Determination of Titers up to 10 — For the 
method of performing the test to determine 
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titers up to 10, the preparation of color stand- 
ards and the method of reading, recording, 
and reporting results, see Cyclopedia of Medi- 
cine , Surgery and Specialties, Vol. VII, pp 
S86-S90, and Tables III to VII. 

All spinal fluids receive a complete quantita- 
tive complement-fixation test but as a tech- 
nical control, a 1-tube test of each specimen 
is performed by a separate group of workers ; 
0 2 cc. of spinal fluid is used and the test is 
the same as the preliminary test of serum 
except that 4 hours in the refrigerator at from 
3° to 6° C. are allowed for fixation. 

Determination of Titers Greater Than 10 — 
The titer of a serum in the quantitative test 
is expressed in terms of the maximum re- 
action obtainable with 0.05 cc. of the serum. 
In order to determine the end-point titer of 
highly active sera from patients, smaller 
amounts of serum are tested Under these 
conditions, the titer cannot be read directly 
from the ratio tables but must be computed 
from data which determine the linear rela- 
tionship between complement and serum. 79 ' 80 
The computation is made by use of the formula, 
PUIS + A) — C'l + C 
OS) 

in which (IS + A) represents the units of 
complement required for 50-per-cent hemolysis 
in the presence of diluted serum and the maxi- 
mally reactive dose of antigen, (IS), the 
units of complement required for 50-per-cent 
hemolysis m the presence of undiluted serum , 
D , the relative serum dilution, i e ,, 0.05 cc. 
divided by the cubic centimeters of serum used 
in the tests with antigen; and C ' the value 
obtained by plotting the units of complement 
required for 50-per-cent hemolysis in the pres- 
ence of antigen and different quantities of 
serum directly against the quantities of serum 
used, and extending the straight line thus ob- 
tained until it intersects the complement axis ; 
the intercept value being C\ 

The method of testing is similar to that out- 
lined in Table XIV. Use antigen in the maxi- 
mally reactive doses with 4 amounts of com- 
plement — 3, 6, 9, and 12 units — and vary the 
quantity of serum so that the maximum re- 
action of each amount, with antigen, is repre- 
sented by a degree of partial hemolysis with at 
least 1 of the 4 quantities of complement 
tested Evaluate the reaction bf each quantity 
of serum, in the test with antigen as well as 
in the serum control, in terms of the units of 
complement required for 50-per-cent hemolysis, 


by reference to Table XV, which gives these 
values for the different degrees of reaction that 
may occur with each of the quantities of 
complement used. Table XVII illustrates the 
type of result that is obtained 

Plot the maximum reaction obtained with 
each amount of serum against the quantities of 
serum tested. If maximum reactions have been 
obtained with the different quantities of serum, 
the points plotted will fall approximately in a 



Fig. 5 — Determination of C' from linear 
relationship observed between complement 
and serum with maximally reactive dose of 
antigen. 

straight line. If maximum reactions have not 
been obtained, repeat the test using, if neces- 
sary, other amounts of scrum. Extend the 
straight line until it intersects the complement 
axis and read in units of complement, at this 
point, the value of C\ as indicated in Fig. 5. 

To determine the titer, substitute in the 
formula the value of the maximum reaction 
with any dilution of serum as indicated at any 
point on the straight line, together with the 
values determined for (IS) and C\ As shown 
in Table XVIII, the titer computed in this way 
— which is 24 in the example given — will equal 
or approximate closely the average of the 
titers derived by substituting in the formula 
the values of the maximum reactions that were 
determined experimentally. 

Titers as high as 2000 have now been de- 
termined. In routine practice reports diiferen- 
tiate only those sera with titers up to 10, i. e 
the range of reactivity that is of especial impor- 
tance as an aid in diagnosis and treatment. 
Titers above 10 are helpful in following the 



DIAGNOSIS BY THE METHOD OF COMPLEMENT FIXATION 


171 


TABLE XVIII 
Calculation of Titer* 


Units of Complement Required 
for 50% Hemolysis with 

Titer of Serum Calculated from the Formula 

D [(IS + A) - C'l + C' 

IS 

Undiluted serum alone (IS) . 


1.09 


Diluted 

serum + antigen (LS+^4) 




1:2 . 



13 5f 

2(13 5-1.2)4-12 

1 09 ~ 24 - 

1.5 

. 


6.1 1 

5 (6 1 - 1 2) + 1 2 

1 09 “ 24 

1-2 5 

* 


11.0 

2 5 (11-1 2) + 1 2 

1.09 “ 24 - 

1.5 



6.2 

5 (62 - 12) + 1.2 _ 

1.09 ~ 24 ‘ 

1-10 



3 4 

10 (3.4 - 1.2) + 1 2 

1 09 ~ 21 * 

1.25 



2 3 

25 (2.3 - 1.2) 4- 1.2 

1.09 ~ 26 ‘ 





Average = 24 


* Titers are recorded m 2 significant figures 

f Values taken from fitted straight line (Fig, 5), others are experimental, as given in Table XVII. 


effect of treatment but are determined only in 
special instances Experience thus far indi- 
cates that the accuracy of the methods of 
determining titers above and below 10 is 
approximately the same. Differences m titer 
obtained on successive days in 50 per cent of 
cases is 8 per cent or less ; for example, a 
change in titer of not more than from 8 to 8.7, 
or vice versa , or m the case of specimens with 
high titers, of a difference between 80 and 87, 
which represents a corresponding discrepancy 
In only 10 per cent of cases have differences of 
more than 25 per cent been observed, i. e , 
differences greater than those between 7 and 9, 
70 and 90, or 700 and 900, all 3 of which rep- 
resent the same relative divergencies. When a 
fairly marked discrepancy has occurred m 
successive tests, the examination of an addi- 
tional specimen will almost invariably establish 
the correctness of a titer. Further work is in 
progress to determine so far as possible the 
causes of these variations so as to reduce to a 
minimum the necessity for repeated tests and 
to establish the accuracy of the titer within 
narrower limits. Obviously, variations such 
as those described are not great enough to 
impair the value of the test as an aid in diag- 
nosis or in following treatment 
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MEDICINE 

Edited by George Morris Piersol, B.S., M D , and Edward L Bortz, A.B., M.D 

AVIATION MEDICINE 

By Louis Hopewell Bauer, A.B., M.D. 


Vision — Owing to the fact that prac- 
tically all commercial flying is done in 
cabin ships, the disadvantages of cor- 
rected vision no longer are important so 
long as the pilot has a reasonable amount 
of uncorrected vision. Hence, while 
military pilots are still required to have 
normal vision without correction, com- 
mercial pilots are permitted to wear 
glasses if their glasses correct their 
vision to 20/20 and their uncorrected 
vision is not worse than 20/50. Private 
pilots are required to have at least 20/30 
vision with correction but there are no 
limits on the uncorrected vision which 
is less important in sport flying. 

Color Blindness — Although there 
have been numerous lay references about 
color-blind individuals being able to de- 
tect camouflage better than those who 
have normal color vision, there is ab- 
solutely no scientific basis for such state- 
ments. In the light of present knowl- 
edge, the necessity for flyers to have 
normal color vision remains important. 

Effects of Altitude — Heart — Con- 
siderable new work has been accom- 
plished in this subject and the most re- 
cent may be summarized as follows: 

Armstrong 1 has said: “The effect of 
anoxia on the heart muscle is the same 


as that for any other tissue and the 
heart will continue to function long 
after the respiratory centers have be- 
come paralyzed. The electrocardiographic 
changes from anoxia consist essentially 
in a lowering or inversion of the T- 
waves, a depression of the R-T-interval, 
and sometimes a deformity of the QRS.” 

He states further : “The question of 
how much heart disease should be al- 
lowed in pilots and passengers has never 
been definitely settled but the final an- 
swer will depend, among other things, 
on the amount of anoxia to which they 
will be subjected in their fly in g.” 

Kountz and Gruber 2 have shown that 
anoxia produces characteristic changes 
in the electrocardiogram, the initial 
change observed by them being a de- 
crease in the amplitude of the T-wave 
followed by inversion if the anoxia was 
progressive — the latter occurring usu- 
ally at 30 per cent unsaturation of the 
arterial blood. Other workers have 
reported the same findings plus a de- 
pression of the R-T-segment. Graybiel 8 
reported slight variations in the P-R- 
interval and QRS-complexes. 

Benson 4 found that there were no 
changes in the electrocardiogram up to 
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30,000 feet if oxygen were adminis- 
tered. 

The latest work on this subject has 
been by White. 11 Forty-five subjects 
were exposed to altitude flights without 
oxygen. Two series were studied. Twen- 
ty-five were exposed to 20,000 feet, one- 
half ascending to that level in 1 hour, 
the other half in 2 hours. The second 
group of 20 was taken to 15,000 feet 
and held there for 2 hours. 

In the 20,000 feet group there was a 
progressive diminution of the height of 
the T-wave in all subjects in all 4 leads. 
This decrease in height began as low as 
5000 feet. With the administration of 
oxygen, there was a restoration to nor- 
mal height. In the 15,000 feet groups 
there were similar changes but a tend- 
ency to return to normal was noted. One 
case developed a shift of the pacemaker. 
As a rule, in the group that ascended 
more slowly the changes were lessened. 

As a result. White 5 recommends the 
use of oxygen at 7500 feet as a pre- 
caution. 

Graybiel 3 and his associates at the 
Harvard Fatigue Laboratory found that 
the effects of benzedrine sulfate on the 
cardiovascular system could be sum- 
marized as follows: 

“1. The administration of 20 mg. of 
benzedrine intramuscularly causes a 
slight but well sustained increase in sys- 
tolic blood-pressure, very slight increases 
in pulse rate and only minor changes 
in the electrocardiogram. 

“2. When benzedrine is administered 
during exposure to low oxygen tensions, 
there is a slight increase in pulse rate. 
Benzedrine has a favorable action in 
preventing the fall in blood-pressure 
during anoxemia. 

“3. The electrocardiographic altera- 
tions following the administration of 
benzedrine are slight. This drug tends 


to prevent the lowering of the T-waves 
which may occur during exposure to 
low oxygen tensions.” 

In 1937, Bishop 3 made a study of the 
question “Is it safe for the heart patient 
to fly?” This paper was presented be- 
fore the Aero Medical Association and 
received considerable discussion. The 
sum and substance was that there were 
2 factors to be considered in the case 
of the cardiac, i c., (1) the psychologi- 
cal factor associated with the apprehen- 
sion of first flight, and (2) oxygen want 
associated with altitude Apprehension 
causes acceleration of the heart rate and 
in the hypertensive and potential hyper- 
tensive, an increase in blood-pressure. 

In the person accustomed to flying 
and who is philosophic about it, there 
is no more danger in flying than in going 
by auto or train — except for the effects 
of altitude, which can be relieved by the 
administration of oxygen. 

Is flying a type of occupation that in- 
duces coronary disease ? Smith, of the 
Mayo Clinic, found that of 93 cases of 
coronary sclerosis, 10.7 per cent were 
in doctors, 5.3 in bankers, 4.6 in law- 
yers, 4.6 in clergymen, 2.6 in farmers, 
and 2.6 in laborers ; making the percent- 
age 6.3 in mental workers and 2.6 in 
the physical workers. 

Leedham 7 believes that flying with its 
tremendous responsibility with prop- 
erty, lives, schedules, and the mental 
strain plus irregular hours, places it in 
a class with the practice of medicine so 
far as wear and tear on the body is con- 
cerned ; the degenerative hazards will be 
about equal. 

Barometric Pressure — Armstrong 1 
has called attention to the fact that the 
gases in the gastrointestinal tract will 
expand in direct proportion to the de- 
crease of atmospheric pressure and notes 
that at 38,000 feet these gases have 
expanded 5 times their original volume 
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and at 52,000 feet 10 times their orig- 
inal volume. If the flyer ascends slowly, 
say at 200 to 300 feet per minute, there 
is a tendency to belch gas and pass flatus 
until distention no longer exists. If the 
ascent, however, is at a rate of 1000 
feet or more per minute the gas tends 
to become pocketed and cramps occur 
which are severe and may persist even 
after return to sea-level. 

The most dangerous effect of reduc- 
tion of barometric pressure is considered 
to be the development of aero-embolism 
due to the formation of nitrogen bubbles 
in the blood which are given off just as 
in caisson disease from too rapid de- 
compression. Armstrong, again, has 
written most fully on this subject. He 
reports that the nitrogen bubbles develop 
at any ascent in excess of 78 feet per 
minute. He reports it of no importance 
until an altitude of 30,000 feet is reached 
and definite symptoms develop above 
that level if the ascent exceeds 200 feet 
per minute. Bubbles of nitrogen appear 
in the spinal fluid even at 18,000 feet 
in animals. He describes the symptoms 
as pain in tissues such as bone, tendons, 
fascia, periosteum and nerve sheaths. 
Disorientation may occur. He warns of 
the danger of aero-embolism in an end- 
artery causing infarction. Edema of the 
lungs may result. 

As a preventive, planes should not 
ascend above 30,000 feet and the rate 
of ascent should be slow, neither of 
which is practical in military aviation. 
Breathing pure oxygen has been recom- 
mended highly by Behneke The breath- 
ing of 100 per cent oxygen should be 
started some time before leaving the 
ground. This method has been used 
extensively in Europe, but recently there 
has been an unofficial report that it has 
been given up by the Royal Air Force 
as not being satisfactory. Recompres- 
sion with continued breathing of 100 


per cent oxygen is the treatment for 
an actual attack. 

Much work remains to be done on 
this subject and it is one of the most 
important problems in aviation medicine. 

Oxygen Equipment — For many years 
satisfactory equipment for supplemen- 
tary oxygen was sadly lacking. V a- 
rious apparatuses were developed that 
failed to function at the extreme cold of 
high altitudes and they were discarded. 
The old so-called “pipe-stem” method 
was used. This was unsatisfactory for 
several reasons. It caused dryness of the 
mouth and throat ; it gave inadequate 
help because the flyer also breathed 
through his nose and if it slipped out of 
his mouth, he could easily faint before 
he could find it and reinsert it. Any 
apparatus that is to be wholly satisfac- 
tory must be simple, effective, and re- 
quire little attention for its use. Recently, 
2 masks have been developed which are 
satisfactory, the first, the B.L.B. mask 8 
and later that recommended by Barach. 9 

The altitude at which oxygen should 
be used is gradually being generally ac- 
cepted as at lower and lower levels. 
First it was 15,000 feet, then 12,000, 
later 10,000, and recently 7500 feet has 
been recommended. 

Speed — Planes are continuing to fly 
at increasing speeds and in dive-bomb- 
ing the plane may reach a speed of 
500 miles per hour at the time of pull- 
out. In pulls along the long axis of the 
body; the human being is accustomed 
to a pull of 1 G, i e., the pull of gravity. 
Again quoting Armstrong, 1 as the pull 
increases up to 5 G’s, there is first a 
sensation of heaviness, and movement of 
the muscles is difficult. At 5 G’s mus- 
cular control is impossible. Unconscious- 
ness develops above that 

The effects may be in part alleviated 
by the use of an abdominal belt to 
prevent pooling of the blood in the 
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splanchnic area. Test and bombing pilots 
also yell at the top of their lungs as they 
reach high speeds, which tends to keep 
some of the blood in the head. 

It is understood that automatic con- 
trols of dive-bombing planes are being 
developed so that in case the pilot does 
become unconscious, as he often does 
after the pull-out, the plane will fly 
itself until he comes to. 

Various workers also are conducting 
research with the electro-encephalogram 
in an effort to find surer methods of 
selection and to study further the effects 


of altitude. The work is still in the ex- 
perimental stage. 
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GARDIOVASCXJLAR SYSTEM 

Edited by William D. Stroud, B.S., M.D., and Albert W. Broker, A.B., M.D. 


ARTERIAL HYPERTENSION 

Role of Kidney in Pathogenesis — 
The experiments of Goldblatt, showing 
that arterial hypertension may be pro- 
duced in dogs by partial constriction of 
the renal arteries by means of silver 
clamps, have thrown new light on the 
role of the kidney in the etiology of ar- 
terial hypertension. In a discussion of 
the part played by the kidney in the 
pathogenesis of arterial hypertension, 
Dicker 1 presents the histories of 2 pa- 
tients, one of whom after an intoxication 
of undetermined origin had cessation of 
renal excretory function without hyper- 
tension, and the other who, secondarily 
to scarlet fever, showed marked hyper- 
tension without, for a long time, any ac- 
companying signs of renal excretory in- 
sufficiency. 

Case 1 . — Gil. M., female, aged 30, was ad- 
mitted to the hospital on Jan. 13, 1938, with 
almost total anuria, lumbar and polyarticular 
pains, severe headache and poor general con- 
dition. A week before, following an abortion- 
ist’s manipulation, she had a temperature of 
102° F. (38,9° C.) and generalized jaundice. 


Since then, had violent pains in the region of 
the kidneys and scarcely urinated any more. 
In the clinical examination, the pertinent find- 
ings were A pale face and very dry lips; 
normal heart action ; blood pressure was 
112/55; pulse 80 and regular; the breath- 
ing was irregular, reminiscent of the Cheyne- 
Stokes type, but the lungs were normal ; ocular 
fundi were normal. The clinical examination 
revealed nothing significant, but the analysis of 
blood and urine was diagnostic. 

Analysis of blood showed: urea, 456 mg ; 
chlorine, 225 mg. ; calcium, 7.96 mg. ; uric acid, 
23.9 mg ; and CO 2 combining power, 25.1 vol. 
per 100 cc. of plasma; red corpuscles, 1,460,- 
000; white corpuscles, 6400; hemoglobin, 25 
per cent. Urine analysis: Dilute and contained 
only 1090 mg. urea, and 40 mg. chlorides per 
100 cc. 

The tests for renal function showed signifi- 
cant impairment ; Ambard, K = 1.630 (4.3 per 
cent of normal); Van Slyke, C= 1.900 (3.6 
per cent of normal) ; Rehberg, F = 9.760 cc. 
per minute. 

The intradermal injection of a drop of 
histamine and of acetyl-choline gave rise to 
normal zones of erythema (35 cm. 2 and 21 
cm. 2 ), anu the dermographic latency period 
was normal (5 seconds). 

To sum up, the patient, from an undeter- 
mined toxic cause, showed an almost complete 
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abolition of renal secretion with enormous ni- 
trogen retention, marked anemia, but no hyper- 
tension 

Ten days after admission, the azotemia was 
still very high , the highest level of urea 
reached during this period was 527 mg. The 
output of urine gradually increased to well 
above 1000 cc. in 24 hours, but without any 
improvement in the concentration, which re- 
mained, on the whole, comparable to what it 
was at the beginning. Four days later, tests 
for renal function showed very slight improve- 
ment. 

The striking thing is that, in spite of the 
intense and prolonged nitrogen retention, the 
arterial pressure showed no tendency to rise; 
it remained at 115/55. Correspondingly, the 
zones of erythema following the intradermal 
injection of a drop of histamine or of acetyl- 
choline remained normal, and the period of 
dermographic latency remained at 5 seconds. 

Slowly the patient's condition improved. 
About a month after her admission, N.P.N. 
was 30 mg., and Ca was 10 2 mg. per 100 cc 
of plasma, but uric acid remained high, 11 mg. 
per 100 cc The anemia slowly improved; 
red corpuscles, 2,880,000 per cm. Eventually, 
the urinary secretion also improved ; about 
2000 cc. in 24 hours, and the concentration was 
better. At this time renal function tests 
showed' Ambard, K = 0.140 (50 per cent of 
normal); Van Slyke, C = 2707 (37 per cent 
of normal) ; Rehberg, F = 74 cc. 

In this condition the patient left the hospital 
at the end of 7 weeks. She has been seen 
periodically, and the improvement has contin- 
ued, but extremely slowly. Altogether, 6 
months were necessary to restore her health. 
At the present time, i. e., after 12 months, the 
function of the kidneys has become completely 
normal. The arterial pressure, which did not 
vary during the whole course of the nephrop- 
athy, remains low, at about 120/55. The 
anemia has entirely disappeared. 

Case 2. — Pi A., female, aged 28, was ad- 
mitted to the hospital on Dec. 21, 1937, for 
palpitation of the heart that occurred after the 
least effort This condition, which dated back 
2 years and began after an attack of scarlet 
fever, prevented the patient from doing work. 
A physician, consulted a year ago, is said to 
have found albuminuria in very slight quanti- 
ties and prescribed an appropriate regimen with 
rest. Suddenly, 2 months before admission, 
during the night, there occurred an attack of 
suffocation and anxiety which lasted, according 


to the patient’s statement, several hours This 
recurred, always m the night. For 2 months 
there was also frequent migraine, accompanied 
by black scotomas and noises in the ears. 

The patient lay calmly in bed, showing 
neither cyanosis nor any trace of edema. The 
heart, on percussion, was slightly enlarged 
On auscultation, a gallop rhythm and metallic 
second sound were heard. The pulse was 
tense, arterial pressure high, 220/142 The ex- 
amination of the abdomen and of the nervous 
system revealed no abnormality The ophthal- 
moscopic examination showed old scars of 
exudative retinitis and abnormally contracted 
arteries 

Analysis of the blood showed : urea, 25 mg. , 
calcium, 10 mg., glucose, 98 mg.; uric acid, 
3.8 mg. ; cholesterol, 142 mg ; and COo com- 
bining power, 52 vol per 100 cc. of plasma. 
Urine • no albumin, no sugar and microscopic 
examination negative. Renal function tests : 
Ambard, K = 0.0520 (134 per cent of nor- 
mal) ; van Slyke, C = 123 per cent of normal; 
Rehberg, F = 165 cc. per minute. Reactions of 
the peripheral vessels: dermographic latency 
period, 2 to 3 seconds; areas of erythema, to 
histamine, 21 cm 2 , and to acetyl-choline, 13 cm 2 

This condition remained without appreciable 
change during the whole period of her 6 weeks 5 
stay in the hospital Arterial pressure re- 
mained unchanged at a high level ; signs of 
vascular spasm were always present, and renal 
function remained excellent. The patient was 
seen again 10 months later in a state of obvi- 
ous physical distress There was marked ema- 
ciation. On the body were seen purpuric spots 
and numerous ecchymoses. The heart beat was 
forcible and irregular. Arterial pressure was 
235/162 There was no visible edema. The 
lungs were full of rales, due to stasis, and there 
were numerous transient crises of acute edema 
of the lungs. The urine contained minute traces 
of albumin ; the microscopic examination 
showed numerous white corpuscles, some red 
corpuscles, and rarely, some casts. 

The renal function tests were still within 
the limits of normal. The blood analysis, how- 
ever, showed a slight increase of uric acid, 5.9 
mg. per 100 cc. ; whereas the N.P.N. remained 
about normal, 34 mg. per 100 cc. The blood 
count revealed a marked anemia, 2,100,000 red 
corpuscles. The alkali reserve was low, 38 
vol. CO 2 per 100 cc. 

Investigations of the state of vasoconstriction 
of the peripheral vessels showed: Dermograph- 
ic latency period, 2 to 3 seconds; areas of 
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splanchnic area. Test and bombing pilots 
also yell at the top of their lungs as they 
reach high speeds, which tends to keep 
some of the blood in the head. 

It is understood that automatic con- 
trols of dive-bombing planes are being 
developed so that in case the pilot does 
become unconscious, as he often does 
after the pull-out, the plane will fly 
itself until he comes to. 

Various workers also are conducting 
research with the electro-encephalogram 
in an effort to find surer methods of 
selection and to study further the effects 


of altitude. The work is still in the ex- 
perimental stage. 
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ARTERIAL HYPERTENSION 

Role of Kidney in Pathogenesis — 
The experiments of Goldblatt, showing 
that arterial hypertension may be pro- 
duced in dogs by partial constriction of 
the renal arteries by means of silver 
clamps, have thrown new light on the 
role of the kidney in the etiology of ar- 
terial hypertension. In a discussion of 
the part played by the kidney in the 
pathogenesis of arterial hypertension, 
Dicker 1 presents the histories of 2 pa- 
tients, one of whom after an intoxication 
of undetermined origin had cessation of 
renal excretory function without hyper- 
tension, and the other who, secondarily 
to scarlet fever, showed marked hyper- 
tension without, for a long time, any ac- 
companying signs of renal excretory in- 
sufficiency. 

Case 1 . — Gil. M., female, aged 30, was ad- 
mitted to the hospital on Jan. 13, 1938, with 
almost total anuria, lumbar and polyarticular 
pains, severe headache and poor general con- 
dition. A week before, following an abortion- 
ist’s manipulation, she had a temperature of 
102° F. (38,9° C.) and generalized jaundice. 


Since then, had violent pains in the region of 
the kidneys and scarcely urinated any more. 
In the clinical examination, the pertinent find- 
ings were A pale face and very dry lips; 
normal heart action ; blood pressure was 
112/55; pulse 80 and regular; the breath- 
ing was irregular, reminiscent of the Cheyne- 
Stokes type, but the lungs were normal ; ocular 
fundi were normal. The clinical examination 
revealed nothing significant, but the analysis of 
blood and urine was diagnostic. 

Analysis of blood showed: urea, 456 mg ; 
chlorine, 225 mg. ; calcium, 7.96 mg. ; uric acid, 
23.9 mg ; and CO 2 combining power, 25.1 vol. 
per 100 cc. of plasma; red corpuscles, 1,460,- 
000; white corpuscles, 6400; hemoglobin, 25 
per cent. Urine analysis: Dilute and contained 
only 1090 mg. urea, and 40 mg. chlorides per 
100 cc. 

The tests for renal function showed signifi- 
cant impairment ; Ambard, K = 1.630 (4.3 per 
cent of normal); Van Slyke, C= 1.900 (3.6 
per cent of normal) ; Rehberg, F = 9.760 cc. 
per minute. 

The intradermal injection of a drop of 
histamine and of acetyl-choline gave rise to 
normal zones of erythema (35 cm. 2 and 21 
cm. 2 ), anu the dermographic latency period 
was normal (5 seconds). 

To sum up, the patient, from an undeter- 
mined toxic cause, showed an almost complete 
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any accompanying rise of arterial pres- 
sure, unless, as is frequently the case, 
the kidney is also the seat of vascular 
disease.” The conclusion is: For the 
kidneys to be able to cause hypertension, 
their circulation must be restricted ; and 
all the other renal and urinary manifes- 
tations are secondary, independent, and 
incapable of playing a part in the produc- 
tion and maintenance of the hyperten- 
sion. 


had evidence of advanced organic ar- 
terial damage; and in 3 cases in which 
data regarding the duration of the 
hypertension were available it had not 
existed for a long period. All the pa- 
tients had relatively high diastolic blood- 
pressure compared with the systolic. In 
every case the kidney was contracted 
and atrophic, weighing less than 75 
grams (less than half the normal 
weight) ; all had extensive chronic pye- 



Fi g 1 — Hourly blood-pressures taken with patient at rest, reactions to cold pressor test and 
follow-up studies in Case 1 before and after nephrectomy. (Barker and Walters : J. A. M A ) 


Hypertensio n and Chronic 
Atrophic Pyelonephritis — Although 
in the majority of cases of essential hy- 
pertension there is no evidence of pyelone- 
phritis, various investigators have felt that 
the association of these conditions is fre- 
quent enough to be more than incidental. 
In each of 5 cases of arterial hyperten- 
sion associated with unilateral chronic 
atrophic pyelonephritis reported by Bar- 
ker and Walters 2 the blood-pressure re- 
turned to normal after nephrectomy ; and 
in 4 of them it has remained within 
normal limits for a number of months 
(insufficient time has elapsed to evalu- 
ate thoroughly the fifth case) (Fig. 1.). 
In each case pathologic studies revealed 
extensive atrophy and scarring of the 
diseased kidney with marked thick- 
ening of the walls of arteries in the 
scarred portions. None of the patients 


lonephritis with destruction of renal 
parenchyma, with marked thickening of 
the arterial walls in the scarred regions. 
In a study of the vascular changes in 
pyelonephritis and their relation to 
hypertension, Weiss and Parker found 
that a mild degree of hyperplastic ar- 
teriolar sclerosis in both kidneys is 
usually associated with normal blood- 
pressure, a severe degree of hyperplastic 
arteriolar sclerosis in unilateral pyelone- 
phritis may or may not be associated 
with hypertension, and a severe degree 
of hyperplastic arteriolar sclerosis in both 
kidneys is practically always associated 
with severe hypertension. 

In the 5 cases reported by Barker and 
Walters the cause of the marked thicken- 
ing of the renal arteries was not deter- 
mined. In the regions in which the renal 
parenchyma was well preserved the ar- 
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TABLE I 

Blood Pressure When Patients Were First Observed at the Clinic and Pathologic 
Changes in Cases of Unilateral Chronic Atrophic Pyelonephritis in Which 

Nephrectomy Was Performed 


Case 

Age, 

Yrs.; 

Sex 

Blood 
Pressure, 
Mm. of 
Mercury 

Weight 

of 

Kid- 

ney 

Gm 

Renal Lesions and Percentage ot Renal 
Parenchyma Involved by Scar Tissue 

1 lucken- 
mg of 
Arterial 
Walls, 
Grade* 

1 

4?, c? 

232/135 

48 

Nodular chrome pyelonephritis; 50%, 

3 + 

2 

46, cT 

178/118 

70 

Nodular chronic pyelonephritis, large stone; 50% 
Diffuse chronic pyelonephritis, very little normal 
parenchyma 

3 -f- 

3 

34, 9 

200/126 

18 

3 + 

4 

52, 9 

186/110 

52 

Chronic nodular pyelonephritis, thickened paren- 
chyma; 60% 

4 

5 

7, 9 

210/ 66 

9 

Diffuse chronic pyelonephritis, many hyaline 
glomeruli 

3 

6 

44, 9 

200/130 

50 

Granular chronic pyelonephritis, 60%, 

3 + 

7 

43, 9 

170/112 

30 

Nodular chronic pyelonephritis, 60%. . . 

3 + 

8 

57, <? 

184/112 

50 

Nodular chronic pyelonephritis; 30% 

3 + 

0 

47, 9 

170/100 

70 

Nodular chronic pyelonephritis, 40%. 

3 + 

10 

39, 9 

250/140 

60 

Nodular chronic pyelonephritis, 50% . , 

3 -f- 

11 

36, 9 

220/130 

20 

Diffuse chronic pyelonephritis .... ... 

3 + 

12 

47, cf 

152/102 

70 

Nodular chronic pyelonephritis; 20%, 

3 

13 

37, 9 

160/ 88 

70 

Nodular chronic pyelonephritis, 10% 

1 + 

14 

48, 9 

162/ 88 

48 

! Nodular chronic pyelonephritis, 50% 

3 + 

15 

49, 9 

155/ 90 

60 

Nodular chrome pyelonephritis, 40% 

3 + 

16 

26, 9 

125/ 90 

42 

Small hydronephrotic sac with diffuse chronic 
pyelonephritis . .... .... 

3 

17 

21, 9 

128/ 92 

44 

Nodular chronic pyelonephritis, 50% 

3-f 

18 

10, 9 

100/ 50 

25 

Nodular chronic pyelonephritis; 50% 

3 

19 

39, 9 

130/ 90 

68 

Chronic pyelonephritis with pyonephrosis 

3 

20 

50, 

110/ 74 

52 

Chronic pyelonephritis with pyonephrosis 

3 

21 

41, cf 

124/ 86 

70 

Small hydronephrosis with a few scars 

2 

22 

25, cf 

104/ 70 

49 

Small hydronephrotic sac with chronic pyelone- 
phritis 

2 

23 

52, 9 

118/ 74 

45 

Nodular chronic pyelonephritis, 40%. 

2 

24 

44, <? 

110/ 70 

48 

Nodular chronic and subacute pyelonephritis; 40% 

2 


* Basis of 1 to 4. 


teries appeared to be normal. The thick- 
ening was not confined to the arterioles ; 
it was also seen in the interlobular and 
arcuate arteries. It was partly due to 
increased thickening of the muscular 
coat and partly to extensive hyperplasia 
of the intima. It may be the result of: 
( 1 ) Arteritis which is part of the chronic 
inflammatory reaction in the renal paren- 
chyma; (2) contraction by the scar tis- 
sue, and (3) more distal obstruction to 
the capillaries associated with the de- 
struction of the renal parenchyma. 

A review of a consecutive series of 57 
cases, in which a diagnosis of chronic 
atrophic pyelonephritis was made by 


urographic examination, revealed that 26 
(45.6 per cent) had a blood-pressure 
greater than 145 systolic, 90 diastolic. 
In a series of 24 cases in which chronic 
atrophic pyelonephritis was diagnosed 
pathologically after nephrectomy, 15 
(62.5 per cent) showed an elevation of 
blood-pressure in excess of 145 systolic, 
90 diastolic; 11 (45.8 per cent) had 
definite hypertension. In all of the cases 
with definite hypertension there was 
marked thickening of the arteries in the 
scarred region of the kidneys, but only 
moderate arterial thickening was found 
in 4 of the 9 cases in which the blood- 
pressure was normal. , In the other 5 
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cases with normal blood-pressure 
marked thickening of the arteries was 
present ; but m 2 there was also exten- 
sive pyonephrosis, and the other 3 were 
relatively young individuals as compared 
with the patients who had definite hyper- 
tension. 

The fact that localized renal lesions 
are not commonly found in cases of so- 
called essential hypertension must be em- 
phasized. For example, in 100 cases of 
hypertension in which blood-pressure 
studies and urograms were made, 
chronic atrophic pyelonephritis was 
found in only 4 instances. Further uro- 
graphic studies in a large series of cases 
of hypertension and studies of the effect 
of nephrectomy for other types of renal 
lesions as well as chronic atrophic pye- 
lonephritis are advisable. 

Effect of Nephrectomy Upon Hy- 
pertension Associated with Organic 
Renal Disease — In a study by Schroe- 
der and Fish 4 of the effects of nephrec- 
tomy on patients exhibiting arterial 
hypertension associated with organic re- 
nal disease, 2 of 7 patients were im- 
proved for some time (11 and 16 
months) following operation; 1 was 
temporarily improved; in 2, no change 
was observed; and 2 who were not im- 
proved have subsequently died. All re- 
mained actually or potentially hyperten- 
sive. Patients were selected in whom 
severe arterial hypertension was asso- 
ciated with unilateral renal disease ac- 
companied by marked diminution of 
function of the affected kidney but not 
by renal insufficiency. Four cases 
showed evidence of disease of the oppo- 
site kidney of lesser degree; in 3 no 
other lesion was demonstrated. All kid- 
neys removed showed, in addition to a 
variety of lesions, inflammatory and non- 
inflammatory, varying degrees of arterial 
and arteriolar sclerosis. The best re- 
sults occurred in the cases with the 


smallest degree of vascular disease. 
As was shown in 1 instance, there is no 
certainty, however, that the degree of 
vascular disease in 1 kidney is the same 
as that in the other. 

That renal lesions are not the sole 
cause of arterial hypertension is evi- 
denced by their presence when the ar- 
terial pressure is not elevated. Further- 
more, continuance of the elevated blood- 
pressure after removal of the affected 
kidney may be explained by the part 
played by vascular or other disease in 
the remaining kidney. The 2 patients 
who died had pyelonephritis as well as 
vascular lesions. Recent investigation in 
rats by Wilson and Byrom 3 has shown 
that vascular disease in the unaffected 
kidney follows partial constriction of 1 
renal artery. 

The results of this study show that 
removal of a diseased kidney is not to be 
regarded as a procedure from which re- 
lief of hypertension can be expected to 
occur in all or in many cases. If arterio- 
lar disease is secondary to the renal 
lesion or to hypertension and serves to 
maintain an elevated blood-pressure 
which was initiated in the first place by 
a renal lesion, it would appear possible 
sometimes to obtain improvement by 
nephrectomy. A successful result might 
be expected if the lesion were confined 
to 1 kidney, and if arteriolar sclerosis of 
the other kidney had not progressed to 
an irreversible degree. The following 
criteria for the selection of cases for 
nephrectomy are suggested : ( 1 ) The 
onset of arterial hypertension should be 
recent (arbitrarily, within 2 years) ; (2) 
the renal lesion should be confined to 1 
kidney, with a diminution of function in 
that kidney; (3) renal functions, as 
measured by the ability of both kidneys 
to concentrate urine and by the urea 
clearance test, should be within normal 
limits; (4) retinitis should be absent, 
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TABLE I 

Blood Pressure When Patients Were First Observed at the Clinic and Pathologic 
Changes in Cases of Unilateral Chronic Atrophic Pyelonephritis in Which 

Nephrectomy Was Performed 


Case 

Age, 

Yrs.; 

Sex 

Blood 
Pressure, 
Mm. of 
Mercury 

Weight 

of 

Kid- 

ney 

Gm 

Renal Lesions and Percentage ot Renal 
Parenchyma Involved by Scar Tissue 

1 lucken- 
mg of 
Arterial 
Walls, 
Grade* 

1 

4?, c? 

232/135 

48 

Nodular chrome pyelonephritis; 50%, 

3 + 

2 

46, cT 

178/118 

70 

Nodular chronic pyelonephritis, large stone; 50% 
Diffuse chronic pyelonephritis, very little normal 
parenchyma 

3 -f- 

3 

34, 9 

200/126 

18 

3 + 

4 

52, 9 

186/110 

52 

Chronic nodular pyelonephritis, thickened paren- 
chyma; 60% 

4 

5 

7, 9 

210/ 66 

9 

Diffuse chronic pyelonephritis, many hyaline 
glomeruli 

3 

6 

44, 9 

200/130 

50 

Granular chronic pyelonephritis, 60%, 

3 + 

7 

43, 9 

170/112 

30 

Nodular chronic pyelonephritis, 60%. . . 

3 + 

8 

57, <? 

184/112 

50 

Nodular chronic pyelonephritis; 30% 

3 + 

0 

47, 9 

170/100 

70 

Nodular chronic pyelonephritis, 40%. 

3 + 

10 

39, 9 

250/140 

60 

Nodular chronic pyelonephritis, 50% . , 

3 -f- 

11 

36, 9 

220/130 

20 

Diffuse chronic pyelonephritis .... ... 

3 + 

12 

47, cf 

152/102 

70 

Nodular chronic pyelonephritis; 20%, 

3 

13 

37, 9 

160/ 88 

70 

Nodular chronic pyelonephritis, 10% 

1 + 

14 

48, 9 

162/ 88 

48 

! Nodular chronic pyelonephritis, 50% 

3 + 

15 

49, 9 

155/ 90 

60 

Nodular chrome pyelonephritis, 40% 

3 + 

16 

26, 9 

125/ 90 

42 

Small hydronephrotic sac with diffuse chronic 
pyelonephritis . .... .... 

3 

17 

21, 9 

128/ 92 

44 

Nodular chronic pyelonephritis, 50% 

3-f 

18 

10, 9 

100/ 50 

25 

Nodular chronic pyelonephritis; 50% 

3 

19 

39, 9 

130/ 90 

68 

Chronic pyelonephritis with pyonephrosis 

3 

20 

50, 

110/ 74 

52 

Chronic pyelonephritis with pyonephrosis 

3 

21 

41, cf 

124/ 86 

70 

Small hydronephrosis with a few scars 

2 

22 

25, cf 

104/ 70 

49 

Small hydronephrotic sac with chronic pyelone- 
phritis 

2 

23 

52, 9 

118/ 74 

45 

Nodular chronic pyelonephritis, 40%. 

2 

24 

44, <? 

110/ 70 

48 

Nodular chronic and subacute pyelonephritis; 40% 

2 


* Basis of 1 to 4. 


teries appeared to be normal. The thick- 
ening was not confined to the arterioles ; 
it was also seen in the interlobular and 
arcuate arteries. It was partly due to 
increased thickening of the muscular 
coat and partly to extensive hyperplasia 
of the intima. It may be the result of: 
( 1 ) Arteritis which is part of the chronic 
inflammatory reaction in the renal paren- 
chyma; (2) contraction by the scar tis- 
sue, and (3) more distal obstruction to 
the capillaries associated with the de- 
struction of the renal parenchyma. 

A review of a consecutive series of 57 
cases, in which a diagnosis of chronic 
atrophic pyelonephritis was made by 


urographic examination, revealed that 26 
(45.6 per cent) had a blood-pressure 
greater than 145 systolic, 90 diastolic. 
In a series of 24 cases in which chronic 
atrophic pyelonephritis was diagnosed 
pathologically after nephrectomy, 15 
(62.5 per cent) showed an elevation of 
blood-pressure in excess of 145 systolic, 
90 diastolic; 11 (45.8 per cent) had 
definite hypertension. In all of the cases 
with definite hypertension there was 
marked thickening of the arteries in the 
scarred region of the kidneys, but only 
moderate arterial thickening was found 
in 4 of the 9 cases in which the blood- 
pressure was normal. , In the other 5 
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Tigerstedt and Bergman, m which renin 
was described. In repeating the experi- 
ments of Tigerstedt and Bergman, Mer- 
rill, Williams and Harrison 8 found that 
the increase in sensitivity to renin did 
not appear immediately after nephrec- 
tomy but only after elapse of a number 
of hours — which led to the belief that 
normal renal tissue might form some 
substance which was distributed in the 
body and which had the property of lim- 
iting the pressor effect of renin. Further 
indirect evidence for the existence of a 
renal antipressor substance is found in 
the experiments of Blalock and Levy, 
who showed that in an animal with uni- 
lateral ischemia removal of the normal 
kidney resulted in a marked rise in 
blood-pressure. Also, the observation of 
Katz, Rodbard, Steinitz, andFriedberg , 9 
which indicated that renal hypertension 
is dependent on the ratio of ischemic to 
normal kidney tissue, is compatible with 
the hypothesis of the elaboration of an 
antipressor principle by the normal kid- 
ney. Additional support for the hypothe- 
sis of an antipressor substance has been 
furnished by experiments in which it 
was shown that extracts of normal kid- 
neys tended on standing to lose their 
pressor property more rapidly than did 
similarly prepared extracts of ischemic 
kidney of the same animal. 

Most convincing indirect evidence for 
the existence of a humoral antipressor 
substance is the observation by Harri- 
son, Grollman, and Williams 10 that hy- 
pertensive pregnant animals commonly 
develop a well-marked decline in blood- 
pressure during the last part of preg- 
nancy and that the blood-pressure in- 
creases to its previously elevated level 
following delivery ; it seems probable 
that the fetus or the placenta forms some 
substance capable of reducing the ele- 
vated blood-pressure of the maternal or- 
ganism. Direct evidence of the validity 


of the hypothesis that the kidneys elab- 
orate some substance which has the 
property of inhibiting the pressor effect 
of certain agents, including the renal 
pressor substance, renin, was obtained 
when it was found by Harrison, Groll- 
man, and Williams 10 that extracts pre- 



Chart I — Three different experiments, each 
involving use of 4 hypertensive rats First 
experiment shows effect of feeding renal ex- 
tract in a rather small dose over a period of 
several days. Second or middle curve depicts 
effect of administering small amounts of the 
extract for 1 day only on 2 separate occa- 
sions. Third or lowest curve illustrates result 
obtained when a relatively large amount of 
active principle was administered for a short 
period of time In all instances decline in 
blood-pressure came on slowly and did not 
disappear for several days after extract had 
been discontinued (Harrison, Grollman, and 
Williams : Am J. Physiol ) 

pared from the kidneys of various ani- 
mals did diminish the sensitivity of rats 
to renin and certain other pressor sub- 
stances. 

When extracts containing the renal 
antipressor substance were administered 
by Grollman, Williams, and Harrison in 
sufficient amount, either parenterally or 
orally, to rats rendered hypertensive by 
subtotal nephrectomy, a well-marked and 
prolonged decline in the blood-pressure 



TABLE II 

Comparison of So me Properties of the Renal Antipressor Substance with Those of 

Certain Depressor Substances 
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^Pharmacologic properties as given refer to effects obtained by oral administration. 
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occurred. When administered orally, the 
decline in blood-pressure set in slowly 
and lasted for a number of days after 
the animals had resumed normal diet 
(Chart I). Markedly hypertensive rats 
frequently appeared ill and occasionally 
died following a rapid decline of blood- 
pressure At present it is uncertain 
whether such deleterious effects are due 
to impurities or to lowering of the blood - 
pressure per se. To induce in dogs the 
same decline in blood-pressure as oc- 
curred in rats, from 30 to 50 times as 
much material had to be given. These 
experiments seem to establish beyond 
question that animals with experimental 
renal hypertension respond to renal ex- 
tracts with a decline in blood-pressure. 
The question as to whether such a de- 
cline is in fact desirable or undesirable, 
however, has not yet been clearly proved 
Of a small number of patients -with 
advanced and severe hypertension who 
have been treated by administration of 
the renal antipressor substance orally 
or parenterally, a decline in the blood- 
pressure has been observed in most in- 
stances. The authors prefer, however, 
to draw no conclusions as regards the 
therapeutic effect in patients. The sub- 
jective improvement which seemed to 
occur might conceivably have been the 
effect of suggestion; and the possibility 
that the declines in blood-pressure were 
spontaneous has not been entirely ex- 
cluded. At the present time extremely 
large amounts of kidney are required 
for the production of a single human 
dose; and there is no certain method 
of determining which patients have hy- 
pertension of renal origin (and it is onlv 
on such patients that the extract would 
be expected to be effective). Finally, 
since a marked decline in blood-pressure 
occurring after the administration of 
the extract in animals has frequently been 
associated with severe untoward symp- 


toms, great caution must be used in the 
treatment of patients until more is 
known of the nature of this reaction 
The renal antipressor substance of 
Grollman, Williams, and Harrison differs 
m many respects from the depressor ef- 
fects reported by other investigators, as 
shown in Table II. The chemical nature 
of the active principle of the extract is 
still uncertain (Grollman, Williams, and 
Harrison 11 ). Under proper conditions 
of temperature, salt concentration and 
pH, the active principle is soluble in 
40 per cent acetone and can be precipi- 
tated by the addition of further acetone 
in sufficient quantity ; also it can be 
precipitated by the use of ammonium 
sulfate or by saturation with sodium 
chloride. No other substance has been 
described which has the properties of 
long duration of action, effectiveness by 
mouth, and lack of reduction of blood- 
pressure in normal animals as compared 
to marked reduction of blood-pressure 
in animals with renal hypertension. 


CONGESTIVE 

HEART-FAILURE 

Combined Use of Ouabain and 
Digitalis — A method of obtaining rapid 
digitalization by the simultaneous ad- 
ministration of ouabain intravenously 
and digitalis leaf by mouth has been 
presented by Batterman, Rose, and 
DeGraff. 12 Theoretic considerations con- 
cerning the production of complete digi- 
talization with the accepted, rapid meth- 
ods are shown schematically in curves 
A and B of Fig. 2. When a single dose 
of digitalis is given by mouth, there is 
a definite latent period of 2 to 5 hours 
before any effect is apparent, and 6 hours 
are required for the maximum effect to 
develop. When doses are repeated ac- 
cording to the Eggleston method, the 
full therapeutic effect is not manifest be- 
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fore 12 to 24 hours. On the other hand, Digitalization was produced 60 times 
by giving an initial dose of Mso grain in 59 patients, ranging between 28 and 

(0.5 mg) of ouabain (g-Strophanthin) 79 years of age, with varying degrees 

intravenously, and doses of %b 0 gram of congestive heart-failure and different 
(0.1 mg.) at intervals of % to 1 hour types of heart disease. Before digitaliza- 

thereafter, complete digitalization can be tion the maximum effect of absolute rest 

obtained in from 1 */ 2 to 3 hours. Ouabain, in bed, the administration of oxygen and 

ELIMINATION 


1 23156789 10 11 12 13 


1 2315 6 7 8 9 10 il 12 13 


Fig. 2 — Schematic representation of absorption and elimination, A, of digitalis leaf, given 
orally by method of Eggleston , B, ouabain, given intravenously by method of Wyckoff and Gold- 
ring; and C, digitalis and ouabain in combination (By elimination is meant persistence of digitalis 
effect upon ventricular rate of patients with auricular fibrillation.) Curve of "Elimination” in C 
(broken line) is at present under investigation. (Batterman, Rose, and DeGraff : Am. Heart J.) 
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however, has the disadvantage of being 
eliminated quickly. In their study Bat- 
terman and his associates have at- 
tempted to avoid the disadvantages of 
both by supplementing and maintaining 
the early action of ouabain by the simul- 
taneous administration of a single dose 
of digitalis. 


sedatives, limitation of fluid intake, and 
dietary restrictions was ascertained in 
each case. Simultaneously with 6 or 8 
cat units of digitalis leaf by mouth, 0.5 
mg. (5 cat units) of ouabain was then 
given intravenously. The amount of the 
digitalis (whole leaf) preparation de- 
pended on the estimated edema-free 
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weight of the patient. No other digitalis 
was given for 24 hours. At the end of 
this time the patient was placed on a 
daily maintenance dose of 1 to 2 cat 
units of digitalis leaf by mouth (It is 
important that only reliable preparations 
of ouabain and digitalis be used. Oua- 
bain in solution undergoes deteriora- 
tion ; and, unless a recently standardized 
preparation is used, desired immediate 
effect of a dose might not be obtained. ) 

In the majority of instances, improve- 
ment occurred within 1 hour. With 1 ex- 
ception, all of the rheumatic patients 
showed improvement within 1 hour. The 
early improvement in this group may be 
explained by the fact that so many of 
the patients had auricular fibrillation. 
All patients with arterial hypertension, 
uncomplicated by arteriosclerosis, were 
improved within 2 hours. However, 
when arteriosclerosis was an etiologic 
factor in the heart disease, in only ap- 
proximately 70 per cent of the patients 
was improvement found within the first 
2 hours. This effect, once established, 
was progressive, the maximum being at- 
tained at the end of 24 hours. After the 
initial digitalization, it was not difficult 
to establish the maintenance dose of 
digitalis leaf. The method was found 
to be applicable to patients with normal 
sinus rhythm as well as to those with 
auricular fibrillation. Eighty-three per 
cent of the patients with auricular fibril- 
lation were improved within 1 hour; 
whereas only 58 per cent of those with 
normal sinus rhythm showed improve- 
ment in this period. In view of mani- 
festations of mild toxicity presented by 
a small number of the patients, it is 
recommended that the dose of digitalis, 
with this method of treatment, be regu- 
lated as follows: For patients who 
weigh less than 125 lbs. (56.8 kg.), 6 
grains (4 cat units, or 0.4 Gm.) should 
be administered; for those between 125 


and 175 lbs. (56.8 to 8 kg.), 10 grains 
(6 cat units, or 0.6 Gm.) ; and for those 
over 1 75 lbs (8 kg.), 12% grains (8 cat 
units, or 0.8 Gm.). 

Effect of Coramine in Certain Car- 
diac States — In a study of a group 
of 10 cardiac patients with Cheyne- 
Stokes respiration or paroxysmal dysp- 
nea, Stroud and Twaddle 13 found that 
the administration of coramine may have 
a beneficial effect on the abnormal res- 
pirations. Dramatic responses, however, 
usually did not follow oral administra- 
tion of doses of % to 1% drams (3 to 5 
cc.), 4 to 5 times daily, but rather a slow 
progressive improvement occurred; usu- 
ally 1 to 3 days elapsed before the op- 
timum benefit was realized. Cardiac effi- 
ciency was not shown to be constantly 
improved from prolonged oral use of 
coramine. A more prompt but transient 
response followed the intravenous ad- 
ministration of 1 % drams (5 cc.) doses, 
which may be attended by symptoms 
arising from widespread cerebral stimu- 
lation ; decline in intrathecal pressure 
and, to a less constant or striking de- 
gree, a decline in venous pressure were 
observed. That these pressure changes 
are directly related to the clinical im- 
provement, however, is considered doubt- 
ful. The conclusion is drawn that the 
direct action of coramine on cardiac effi- 
ciency is not marked, and that its favor- 
able action on the respiratory distress 
of cardiac disease is the result of its 
stimulation, as a chemical agent, of the 
respiratory receptors, either peripherally 
or centrally. 


CORONARY ARTERY 
DISEASE 

Mechanism of Coronary Artery 
Occlusion 

For many years the formation of a 
thrombus on an arteriosclerotic plaque 
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was considered the sole cause of coro- 
nary artery closure. Studies during the 
past few years, however, have indicated 
that intramural hemorrhage in a scle- 
rotic artery is an important factor in the 
production of such a lesion; it has been 
identified either as an immediate etio- 
logic factor in acute occlusion by mas- 
sive intimal hematoma, or as a precipi- 
tating agent in thrombosis of the lumen 
of the vessel. To ascertain the frequency 
of acute occlusion caused by intramural 
hemorrhage, and to compare it with 
the incidence of occlusion due to other 
causes, Horn and Finkelstein 14 have 
studied 100 unselected autopsy cases of 
acute occlusion of the coronary arteries. 
Particular attention was paid to the rela- 
tive importance of intimal hemorrhage 
and primary thrombosis on an arterio- 
sclerotic plaque in the pathogenesis of 
acute coronary occlusion, and also to 
the relationship between the extent of 
mural vascularization, hemorrhage, and 
intimal sclerosis. 

In 62.5 per cent of the cases coronary 
artery occlusion was produced by in- 
tramural hemorrhage, and in 37.5 per 
cent by the formation of a thrombus on 
an arteriosclerotic plaque. The main 
branches of the coronary arterial tree 
were found to have advanced sclerotic 
changes with approximately equal fre- 
quency, although the incidence in the 
anterior descending branch of the left 
coronary artery was perhaps slightly 
higher than elsewhere. Only rarely did 
the intermuscular branches of the coro- 
nary arteries exhibit arteriosclerotic 
changes. Contrary to common belief, the 
individual artery most frequently the 
seat of acute occlusion was the right 
coronary artery (61 instances). Next 
to the right circumflex artery, the larg- 
est number of recent occlusions occurred 
in the anterior descending branch of 
the left coronary artery (56 instances) ; 


27 and 15 recent occlusions, respectively, 
were found within the circumflex branch 
of the left coronary and the primary 
divisions of the anterior descending 
branch of the left coronary artery. Only 
1 saccular aneurism was encountered , 
it involved the right coronary artery, 
and was associated with an extensive, 
recent, dissecting hemorrhage immedi- 
ately bordering its distal limit. Simul- 
taneous, multiple occlusions of the coro- 
nary arteries were common In 3 cases 
a single recent occlusion caused death 
in individuals, with only moderate arte- 
riosclerosis of the coronary arteries, in 
whom there was no evidence of previous 
myocardial infarction. In the majority 
of instances, however, acute arterial oc- 
clusion occurred in arteries which showed 
extensive sclerotic involvement, with as- 
sociated narrowing of the lumina. 

Vascularization of the intima was 
found only in the presence of arterio- 
sclerosis, and was regarded as a sequel, 
not the basic cause, of the intimal de- 
generative changes. Once established, 
however, vascularization may be an im- 
portant factor in the further advance of 
the arteriosclerotic process. Usually the 
extent and degree of atheromatous "ab- 
scess” formation in the intima were in 
inverse ratio to the vascularization. In- 
tramural hemorrhage was observed fre- 
quently, and was always found to be as- 
sociated with vascularization and plaque 
degeneration. The authors are of the 
opinion that it originated invariably 
within the wall, rather than by imbibition 
from the lumen. Intramural hemorrhage 
was found to lead to coronary artery 
occlusion either by inducing acute de- 
generation and reactive responses in the 
plaque overlying the hemorrhage, by 
obstructing the artery mechanically, or 
by actually producing dissolution and 
rupture of the intimal layer. The extent 
and variety of change were dependent 
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upon the relationship between the vas- 
cularity of the plaque and the degree 
of degeneration within. 

Coronary artery occlusion produced 
by the deposition of a thrombus on a 
plaque was usually secondary to an edem- 
atous, acute, reactive or degenerative 
change in the subendothelial tissue. The 
coexistence of recent and organizing 
changes within a plaque or its throm- 
bus supports the belief that coronary 
artery occlusion may be a slow, pro- 
gressive process. Fibrinoid-like masses 
within arteriosclerotic plaques were con- 
sidered to be the sequelae of intramural 
hemorrhage or extravasated blood plasma 
originating from the mural capillaries 
within the plaque; infiltration of blood 
from the main artery lumen was not 
believed to play an important part in such 
formations. Calcification was frequently 
found within degenerating plaques. The 
calcium deposits showed a predilection 
for the basal segments of the intima, but 
occasionally extended throughout the 
thickness of the intima and impinged 
upon the endothelium ; usually the vas- 
cularization of the arterial wall in the 
vicinity of the calcified portion was 
sparse. Bone formation within the in- 
tima was found in 5 cases. 

Distortion of the architecture of the 
wall produced by slow, progressive ar- 
teriosclerosis and repeated hemorrhage, 
with reactive vascular proliferation, ren- 
dered difficult the differentiation of ar- 
teriosclerotic narrowing from previous 
thrombotic occlusion. Medial atrophy 
was a frequent accompaniment of arteri- 
osclerosis, and appeared to be in direct 
proportion to the thickness of the adja- 
cent plaque — representing, in a sense, 
a pressure atrophy. And a prominent, 
adventitial, perivascular infiltration of 
lymphocytes was often encountered in 
arteriosclerotic vessels. Arteriosclerosis 
was observed in every instance of par- 


tial or complete arterial occlusion. The 
morphologic analysis in this study show ed 
coronary artery occlusion to be an inci- 
dent in arteriosclerosis, but the direct, 
immediate, precipitating factors under- 
lying recent occlusive changes could not 
be ascertained. 

Correlation of Symptoms and 
Pathology of Coronary 
Artery Disease 

Correlation of the clinical manifesta- 
tions and the pathologic findings in 
coronary artery disease often is difficult. 
Considerable light has been thrown on 
the subject, however, by the joint clini- 
cal and pathologic study by Blumgart, 
Schlesinger, and Davis 15 of 125 consecu- 
tive autopsy cases, in which particular 
attention was devoted to the pathologic 
basis for symptoms, the importance of 
collateral circulation in sustaining life 
in the presence of multiple areas of nar- 
rowings and occlusion within the coro- 
nary arteries, and the cause of death in 
cases of coronary artery disease. Thirty 
of the cases in which the hearts showed 
marked narrowing or occlusion of the 
coronary arteries, or myocardial infarc- 
tion or fibrosis, or in which, during life, 
there had been definite evidences of an- 
gina pectoris, congestive failure, or my- 
ocardial infarction, were given more 
detailed study. 

The technic used in injecting and dis- 
secting the hearts, previously described 
by Schlesinger, 16 was briefly, as follows: 

‘•The 2 coronary arteries were cannulated and 
injected simultaneously with different colored, 
radiopaque, warm (45° C.) lead-agar masses 
under a pressure of 150 mm. of mercury. A 
red -colored mass was injected into the right 
coronary artery, and a blue-colored mass into 
the left coronary artery The mass was imme- 
diately hardened by immersion in iced salt 
solution, and the unfixed heart was opened 
by a series of incisions which unrolled the heart 
so that all of the coronary arteries lay in 1 
plane. A roentgenogram of this preparation 
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Fig 3— Copy of roentgenogram of injected and unrolled heart 
A B, C D E. F. I, K — complete occlusion 
G. H — emboli 
J — fresh thrombus. 

(Blumgart, Schlesinger and Davis Am Heart J ) 




Fig. 4— Copy of roentgenogram of injected and unrolled heart, with arteries tinted to indicate 
color identified by dissection (Blumgart, Schlesinger and Davis Am Heart J ) 
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was made. At no place in the roentgenogram 
of the unrolled heart was there a shadow of 
more than a single thickness of the cardiac 
wall A complete dissection of the injected, 
unfixed arteries was then carried out in order 
to confirm, correct, or extend the observations 
recorded roentgenologically” (Figs. 3, 4, 5) 

For some years following the studies 
of Cohnhemi and von Schulthess-Rech- 
berg (1881) it was believed that the 
coronary arteries were end arteries. 


proximately 40 rnicra in diameter, how- 
ever, do exist between the coronary 
arteries of normal hearts, their presence 
being demonstrable by the injection of 
watery solutions, but these fine com- 
munications are probably of little func- 
tional significance in obviating the un- 
toward effects of sudden coronary 
narrowing or occlusion Obstruction to 
normal coronary arterial blood flow by 


COMPLETE 



Fig 5 — Diagram made by tracing Fig. 3 and indicating color as shown in Fig 4, by cross- 
hatching for red, stippling for blue, and a mixture of both for purple. (Blumgart, Sclilesmger and 
Davis Am. Heart J.) 


Gradually it has become the consensus, 
however, that an anastomotic circula- 
tion exists within the heart, although 
difference of opinion exists as to the 
functional significance of such an anas- 
tomotic circulation, the circumstances 
which may lead to its development, and 
its exact anatomic architecture. 

The study by Blumgart and his co- 
workers has revealed that, irrespective 
of the age of the individual, anastomoses 
measuring 40 micra, or more, in diam- 
eter, between the right and left coronary 
arteries, usually do not exist in the 
absence of partial or complete oc- 
clusions of these arteries. Anastomotic 
communications measuring less than ap- 


arteriosclerotic narrowing or occlusion 
regularly results in the development of 
intercoronary anastomoses measuring 40 
to 200 micra in diameter, which were 
clearly demonstrated by the injection of 
the lead-agar mass. It appears that in 
human hearts anastomotic circulation 
develops only when and where it is 
needed. The development of such anas- 
tomoses is not related to age, for they 
are not present in the hearts of even 
senile patients when little or 1 no coro- 
nary arteriosclerosis is present. Such 
anastomotic circulation may compensate 
so well for occlusion or marked narrow- 
ing of a major coronary artery that the 
blood supply to the heart remains ade- 
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quate for the ordinary activities of life 
When the narrowing or occlusion pro- 
gresses so far that the coronary circula- 
tion is insufficient to meet the needs of 
the heart during periods of increased 
work, myocardial anoxemia results, % e , 
the “coronary reserve” is clearly re- 
duced The frequency of angina pectoris 
m patients who show such pathologic 
changes is in accord with these consid- 
erations 

In 10 of the 12 cases, out of the total 
of 125, in which uncomplicated angina 
pectoris was the primary condition, old, 
complete occlusions of at least 2 main 
coronary arteries were present In 3 
of these instances all 3 mam arteries had 
been occluded , in the remaining 7, 
the 1 unoccluded coronary artery was 
markedly narrowed In the 2 hearts in 
this group m which only 1 mam coro- 
nary artery was completely occluded, the 
other 2 mam arteries showed marked 
arteriosclerotic narrowing In every case 
of angina pectoris the pathologic changes 
were m accord with the concept that 
angina pectoris is caused by paroxysmal, 
relative, myocardial ischemia , the maxi- 
mum blood supply originally available 
to the myocardium had been obviously 
reduced by arterial occlusions or nar- 
rowing Under such conditions, anything 
which further reduces the available 
blood supply or increases the nutritional 
requirements (oxygen, etc ) of the heart, 
or circumstances which increase the 
work of the heart beyond that which 
can be sustained by the reduced blood 
supply, lead to ischemia or anoxemia 
and pain Factors which decrease the 
nutritional supply to the myocardium 
are (1) Narrowing and occlusion of 
the coronary arteries; (2) lowered 
blood-pressure, such as is observed in 
shock from any cause; also, the low 
diastolic blood-pressure in aortic in- 
sufficiency, (3) anoxia of the anemic 


(anemia), stagnant (congestive failure), 
or anoxic types (pulmonary edema, 
etc ) Among conditions which increase 
the work of the heart and consequently 
increase its nutritional requirements are 
(1) Effort, (2) infection, (3) arterial 
hypertension, (4) cardiac hypertrophy, 

(5) valvular stenosis and insufficiency, 

(6) anoxia caused by pulmonary disease 
or anemia, and (7) tachycardia 

In 13 of the 125 cases recent or old 
coronary occlusions were found in the 
absence of angina pectoris , and in these 
cases only 12 mam coronary arteries 
had been completely occluded before the 
final illness, which is in contrast to the 
fact that m the 12 cases of angina pec- 
toris 25 mam arteries were occluded 
In 5 cases of angina pectoris compli- 
cated by antecedent or coincident con- 
gestive failure, or by valvular disease, 
there were, on the whole, relatively few 
occluded coronary arteries In these in- 
stances angina pectoris and congestive 
failure were caused predominantly by 
the greatly increased load on the heart 
3 of the 5 patients had advanced rheu- 
matic valvular disease, and 1 had co> 
pulmonale In their hypertrophied hearts 
a collateral arterial circulation had de- 
veloped Thus, the presence or absence 
of pathologic changes m the coronary 
arteries was not always the sole factor 
which determined the presence or ab- 
sence of angina pectoris or of coronary 
artery anastomoses The findings sug- 
gest that constantly undernourished 
areas in hearts which are the seat of 
coronary arteriosclerosis, when sub- 
jected to still greater anoxemia, such as 
is brought about by exertion or emotion, 
undergo focal necrosis and a diffuse 
fibrous change, and that the replace- 
ment by connective tissue leads to myo- 
cardial weakness and congestive failure 
The hearts with the greatest amount of 
replacement of myocardial fibers by 
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fibrous tissue were of patients who, 
after some months or years of angina 
pectoris, finally developed congestive 
failure. 

A comparative study of the clinical 
characteristics of coronary thrombosis 
and those of myocardial infarction has 
brought the conclusion that coronary 
thrombosis and occlusion, per se, do not 
necessarily produce any characteristic 
clinical manifestations. If an occlusion 
occurs gradually, over months or years, 
with the concomitant development of an 
anastomotic circulation, no symptoms or 
signs will be produced and no myocar- 
dial lesions will be demonstrable. The 
syndrome usually called " coronary oc- 
cusion ” which consists of prolonged 
substernal oppression or pain, a fall in 
blood-pressure, pallor, and the other 
manifestations of shock, and is accom- 
panied by electrocardiographic changes, 
fever, leukocytosis, and an increased 
sedimentation rate, really signifies myo- 
cardial infarction , and should be so 
termed. Attacks of severe, prolonged 
pain, associated at times with collapse, 
may result, however, from prolonged in- 
sufficiency of the blood supply to the 
myocardium, and consequent anoxia — 
and may occur with or without simul- 
taneous, or immediately preceding, cor- 
onary thrombosis. If such " coronary 
failure " is sufficiently prolonged, myo- 
cardial infarction results. In some in- 
stances, however, this may be obviated 
if the demands on the myocardium are 
quickly reduced by rest in bed, seda- 
tives, or the control of rapid ventricular 
rates ; — sufficient collateral blood flow 
may be available to satisfy the thus 
lowered cardiac requirements and per- 
mit recovery of the anoxemic fibers. 
The duration of pain in such cases of 
coronary failure may be longer than 
that commonly seen in angina pec- 
toris, but persistent electrocardiographic 


changes, fever, leukocytosis, and an in- 
creased sedimentation rate, which are 
characteristic of myocardial infarction, 
are not found. 

Although myocardial infarction may 
occur with or without simultaneous, or 
immediately preceding, coronary throm- 
bosis or occlusion, the clinical diagnosis 
of myocardial infarction caused by acute 
coronary thrombosis would appear jus- 
tified if the sudden, severe, crushing 
pain and collapse occur under circum- 
stances m which the work of the heart 
is not increased, i. e., during sleep or 
at rest, or under conditions, such as 
walking, which impose no greater bur- 
den on the heart than the patient has 
regularly borne satisfactorily in the past. 

The clinical consequences of occlu- 
sions of the coronary arteries are sig- 
nificantly influenced by the original pat- 
tern of the coronary arteries in any 
given heart. Almost every possible vari- 
ation in the length and importance of 
the 3 main coronary arterial branches 
was observed in this study. These varia- 
tions could be classified into 3 general 
groups, i. e., 1 with a balanced coronary 
circulation, and the other 2 with left and 
right coronary artery preponderance, 
respectively. The site of a myocar- 
dial infarct bears no necessarily con- 
stant and immediately obvious relation- 
ship to the location of an occlusion or 
occlusions in the coronary arteries. In 
some instances, rapid occlusion of a 
single, major, coronary artery in an 
otherwise normal heart will cause infarc- 
tion of the region obviously supplied by 
this artery. But more often in hearts 
with an anastomotic circulation there is 
no such direct relationship ; instead, they 
may show occlusion of the right coro- 
nary artery and infarction of an area in 
the left ventricle which is normally sup- 
plied by the left circumflex or by the 
left anterior descending artery. Simi- 
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larly, occlusion of the left circumflex 
or left anterior descending artery may 
cause infarction of an area normally 
supplied by the other artery. This para- 
doxical phenomenon is termed “infarc- 
tion at a distance In this study, in 
spite of a large number of instances of 
occlusion of the right coronary artery, 
no example of infarction confined to the 
right ventricle was found, which may 
be due to the fact the thin-walled right 
ventricle, like the auricles, may derive 
considerable nourishment from the blood 
within its cavity. 

In the hearts of several patients in 
which the coronary blood flow was al- 
ready reduced and presumably slowed 
because of occlusions and narrowing, 
the sudden fall in blood-pressure which 
accompanied postoperative shock evi- 
dently led to further stagnation, anox- 
emia, and the deposition of multiple 
coronary thrombi. That coronary throm- 
bosis occurs so frequently during sleep, 
when, likewise, the blood-pressure is 
lowered, appears significant in this rela- 
tion. Also, severe, progressive, conges- 
tive failure may predispose to coronary 
thrombosis. It is important, therefore, 
in cases of coronary arteriosclerosis, 
from whatever cause, to avoid a fall in 
blood-pressure. 

In general, it may be concluded that 
death occurs whenever a sufficiently 
large area of the myocardium undergoes 
ischemia, with or without necrosis; or 
when, because of ischemia, asystole, 
ventricular fibrillation, or congestive 
failure occurs. Anoxemia, necrosis, in- 
farction, and fibrosis of the myocardium, 
and their accompanying clinical mani- 
festations, arise whenever there is a dis- 
crepancy between the nutritional require- 
ments of, the heart muscle, on the one 
hand, and the factors governing nutri- 
tional, supply on the other. If the rate 
of development of narrowing and occlu- 


sion exceeds that at which a collateral 
circulation can be elaborated, infarction 
results. Rest in bed for at least several 
weeks is advisable for patients, previ- 
ously symptom-free, who suddenly de- 
velop angina pectoris, nnld or severe, 
and for those .patients who, having had 
angina pectoris, experience a sudden ag- 
gravation of symptoms. Patients who ex- 
perience prolonged cardiac pain, but, 
on repeated examination, do not present 
fever, leukocytosis, increased sedimenta- 
tion rate, or significant electrocardio- 
graphic changes may not require rest 
in bed for as long as 6 weeks. 

Relationship Between Coronary 
Sclerosis and Hypertensive 
Heart Disease 

Significant facts pertaining to the re- 
lationship between essential hyperten- 
sion and coronary arteriosclerosis have 
evolved from the studies directed by 
Davis and Klainer to (I) the incidence 
of coronary atherosclerosis in cases 
of essential hypertension 17 ; (II) the 
role of hypertension per sc in the de- 
velopment of coronary sclerosis ; 1S (III) 
factors in the production of angina pec- 
toris; 19 and (IV) factors in the pro- 
duction of congestive heart-failure in the 
course of hypertensive heart disease. 20 
The studies were based on 137 patients 
(90 males, 47 females) with essential 
hypertension, 46 patients with hyper- 
tension of renal origin, and 324 patients 
(230 males,, 94 females) with normal 
blood-pressure. All of the 507 subjects 
had been subjected to postmortem ex- 
amination. In 100 additional cases the 
coronary vessels were studied by the in- 
jection-dissection technic of Schlesinger. 
Because of the relatively high incidence 
of coronary artery disease in diabetes 
mellitus, even in the absence of hyper- 
tension, patients with diabetes were ex- 
cluded from the series. 
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At all ages, a significantly higher in- 
cidence of coronary sclerosis was found 
in the patients with essential hyper- 
tension (Chart II). The incidence of 
slight coronary disease was much higher, 
however, in patients without hyperten- 
sion (Chart III). The percentage of 
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Chart II — Incidence of severe coronary dis- 
ease. (Davis and Klainer Am. Heart J.) 

cases of essential hypertension in which 
marked coronary disease was present 
was as high before, as it was after, the 
age of 50 years : Between the ages of 
30 and 49 years, the incidence of severe 
disease in controls and in patients with 
essential hypertension was 15 per cent 
and 44 per cent, respectively, and at the 
age of 70 years, or more, 32 per cent 
and 44 per cent, respectively. The aver- 
age for the 6 decades for patients with 
essential hypertension was 45 per cent ; 
for the controls, 27 per cent, an increase 
over controls of 76 per cent. Men with- 
out hypertension presented much more 
coronary disease than women without 
hypertension, especially before the age 
of 60 years. Essential hypertension was 
found to increase the incidence of coro- 


nary atherosclerosis proportionately in 
both sexes. In spite of the higher 
incidence of essential hypertension in 
women, the degree of coronary athero- 
sclerosis in women with hypertension, 
however, remains significantly lower 
than in men with hypertension (Charts 
IV and V). Actually, women with hy- 
pertension show the same incidence of 
coronary disease as men without hyper- 
tension. 

Although the incidence of coronary 
atherosclerosis in patients with essen- 
tial hypertension is relatively high, hy- 
pertension, per se, is not the cause of 
this high incidence. Patients with severe 
hypertension, as evidenced both by the 
general blood-pressure level during life 
and by the extent of cardiac hypertrophy 
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Chart III— Incidence of coronary disease. 

(Davis and Klainer : Am. Heart J.) 

at necropsy, did not show any more 
coronary disease than did patients with 
mild degrees of hypertension; and the 
patients with hypertension caused by 
primary renal disease actually showed 
less coronary disease than a correspond- 
ing group of patients who did not have 
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hypertension. For reasons unknown, 
atherosclerosis occurs in varying de- 
grees in different individuals, and m a 
given individual the distribution of the 
atherosclerotic process is irregular. Such 
patients develop atherosclerosis of the 
coronary arteries, although the degree 
of involvement may not be sufficient to 
cause symptoms ; and if atherosclerosis 
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Chart IV — Marked coronary disease in males. 

(Davis and Klainer Am. Heart J.) 

develops in certain other parts of the 
body, permanent hypertension may re- 
sult. That interference with the blood 
supply to the kidneys or to the brain 
may produce hypertension is known ; 
and, diminished blood supply to other 
structures, not yet studied, may do like- 
wise. This hypothesis of a common 
etiologic factor explains the occurrence 
of marked coronary disease without hy- 
pertension and the high incidence of 
coronary sclerosis in patients with hy- 
pertension. 

Comparison of the anatomic findings 
in 40 cases of angina pectoris with hy- 
pertension and in 21 cases of angina 
pectoris without hypertension revealed 
an extreme degree of coronary disease 
(involving 2 or more major arteries) in 
95 per cent of the patients without hy- 
pertension, and in only 39 per cent of 
the patients with hypertension. The in- 


cidence of myocardial infarction was 
correspondingly very much higher m 
the patients without hypertension. It is 
clear, therefore, that hypertensive heart 
disease predisposes to attacks of angina 
pectoris in patients with lesser degrees 
of coronary sclerosis. Two factors which 
favored the occurrence of angina in these 
patients were (1) cardiac hypertrophy 
and (2) increased cardiac work. In 80 
per cent of the cases of essential hyper- 
tension a considerable degree of cardiac 
hypertrophy was present. It has been 
suggested by Wearn 21 that cardiac hy- 
pertrophy interferes with the nutrition 
of the heart muscle, in that the number 
of capillaries remains unchanged in spite 
of the increase in muscle mass. In addi- 
tion, oxygen diffusion into the muscle 
fibers is probably impaired when the 
muscle fibers increase in thickness. Since 
congestive failure itself may be a factor 
in the production of hypertrophy, it was 
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Chart V — Marked coronary disease in females. 

(Davis and Klainer . Am. Heart J.) 

impossible in many of the cases to as- 
certain how much of the hypertrophy 
was caused by the hypertension alone. 

Comparison of the anatomic changes 
in 25 patients without hypertension and 
in 49 patients with essential hyperten- 
sion, all of whom had congestive failure, 
revealed marked coronary artery dis- 
ease in 23 (90 per cent), occlusion of 
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the major coronary arteries in 19 (76 
per cent), and myocardial infarcts in 
14 individuals (56 per cent) of the non- 
hypertensive (nonvalvular) group ; in 
the hypertensive group, marked coro- 
nary disease was present in 26 (53 per 
cent), coronary occlusion in 16 (33 per 
cent), and myocardial infarction in 10 
cases (20 per cent) . These results show 
that factors other than coronary artery 
disease played an important part in 
heart-failure of hypertensive origin in 
at least 40 per cent of the cases. It is 
believed that congestive failure in hy- 
pertensive heart disease without marked 
coronary sclerosis results from increased 
cardiac work, direct muscle fiber injury, 
and anoxia. The sequence of events 
might be as follows: Increased cardiac 
work ; direct muscle fiber injury, hyper- 
trophy, anoxia resulting from both hy- 
pertrophy and increased cardiac work, 
muscle injury of anoxia origin, conges- 
tive failure, cardiac hypertrophy result- 
ing from congestive failure, and further 
anoxia and muscle injury. 

Electrocardiogram During Attacks 
of Angina Pectoris 

That changes in the electrocardiogram 
occur during attacks of angina pectoris 
is quite generally recognized, but opin- 
ions differ concerning the incidence, 
character and degree of these changes. 
Since angina pectoris is commonly re- 
garded as a consequence of relative my- 
ocardial anoxia, it has been suggested 
that the early stages of coronary arterio- 
sclerosis may be detected by tracings 
taken following exertion or generalized 
anoxia. Little attempt has been made, 
however, to compare the electrocardio- 
graphic response of patients with coro- 
nary artery disease with that of normal 
subjects under comparable conditions. 
The divergent results and conclusions 
may be attributed in part to the differ- 


ent technics employed. Because of the 
short duration of the pain of angina 
pectoris, the different leads of electro- 
cardiograms reported by various inves- 
tigators as taken “during” attacks must 
necessarily have been taken at different 
times during the attack, and may repre- 
sent entirely different aspects of the 
rapidly changing cardiovascular state. 
In view of these facts, Riseman, Waller 
and Brown 22 have made an electrocar- 
diographic study of 20 patients with an- 
gina pectoris (16 men and 4 women, 
5 of whom had arterial hypertension) 
and 15 normal subjects (10 of whom 
were between 25 and 31 years of age 
and 5 from 48 to 73 years of age) (1) 
to observe the relationship of electro- 
cardiographic changes to the onset and 
cessation of pain by taking tracings 
continuously before, during and after at- 
tacks of angina induced first by exer- 
cise, and later by generalized anoxemia ; 
(2) to investigate the mechanism pro- 
ducing these changes; and (3) to evalu- 
ate the diagnostic significance of the 
electrocardiographic changes induced by 
exercise or by generalized anoxemia. 

The literature since 1918 reveals re- 
ports of 25 cases of angina pectoris in 
which electrocardiograms were taken 
during spontaneous attacks. In 19 pa- 
tients changes in the S-T segment oc- 
curred during the attack; these changes 
consisted of an elevation or depression 
of the entire segment, or the take-off, 
in 1 or more of the 3 standard leads. 
Also, changes in the T-wave occurred 
in 19: a decrease of voltage occurred 
in 18 patients, 11 of whom developed 
inversion ; 1 patient showed an increase 
in the voltage of the T-wave in 1 lead. 
There are available reports of observa- 
tions of the electrocardiogram following 
exercise on more than 215 patients with 
angina pectoris. In different patients the 
exercise varied from simple knee-bend- 
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ing or raising dumbbells to running up 
as many as 8 flights of stairs; not all 
developed angina under these condi- 
tions. No attention was paid to the 
temperature of the environment. Changes 
in the S-T segment after exercise were 
shown by at least 93 of the 21 S sub- 
jects. Changes in the T- waves were not 
analyzed by all investigators ; appar- 
ently, 42 of the 215 subjects showed no 
changes in the contour of the complexes 
following exercise. The effect of induced 
anoxemia on the electrocardiogram has 
been studied in 56 cases of angina pec- 
toris. Not all of the patients developed 
angina under the conditions of the stud- 
ies. Changes in the S-T segment oc- 
curred in 28 subjects. Variations in the 
T-waves were not analyzed by all in- 
vestigators. 

In the study by Riseman and his co- 
workers the exercise consisted of mount- 
ing and descending a 2-step staircase 
20 times (20 trips). An electrocardio- 
graphic tracing was taken for 1 full 
minute with the patient standing at rest, 
and was continued without interruption 
throughout the exercise, throughout the 
attack of induced pain, and for 1 or 
more minutes after the pain had disap- 
peared. Only 1 attack and 1 electro- 
cardiographic lead were studied on any 
given day. Generalized anoxia was in- 
duced in 16 of the 20 patients with 
angina pectoris according to the method 
described by Rothschild and Kissin. 
These patients re-breathed room air 
for 8 to 15 minutes, and, as a result, 
lowered the oxygen content of the in- 
spired air to between 8 and 10 per 
cent ; the re-breathing was stopped either 
when the patient developed pain or when 
the spirometer was emptied. Anoxia was 
also induced in 5 of the patients with 
angina by having them breathe an atmos- 
phere of fixed, low-oxygen content for 
10 minutes, or until precordial pain was 


experienced; the subjects, while at rest 
in the recumbent position, breathed from 
a large spirometer containing room air 
so diluted with nitrogen that it contained 
approximately 10 per cent oxygen, the 
valves being arranged to prevent re- 
breathing. Electrocardiographic tracings 
were taken continuously during these 
experiments. The precordial lead was 
studied in each patient, for the greatest 
changes following exercise occurred in 
this lead; in some instances 1 of the 
standard leads which had shown marked 
changes following exertion was also stud- 
ied (usually Lead II). Variations of 
less than 0.1 millivolt in the voltage of 
the P- or T-waves or in the level of 
the S-T segment, changes of less than 
0 3 millivolt in the QRS voltage (meas- 
ured as the sum of the positive and 
negative excursions), and changes of less 
than 0.04 second in the duration of the 
P-R interval were ignored because of 
the difficulty in measuring accurately. 

Changes in the electrocardiogram be- 
gan long before the onset of the attack, 
increased until the exercise or anoxemia 
was discontinued, and then frequently 
assumed a somewhat different charac- 
ter. Before and immediately after the 
onset of angina the commonest alter- 
ation was a change, usually a depression, 
in the level of the S-T segment; less 
frequently there occurred a change in 
the voltage of the T-wave, which only 
rarely became diphasic or inverted. 
These changes were most frequent and 
most striking in the precordial lead. 
The magnitude of the S-T changes (oc- 
curring usually in the first third of the 
segment) following exertion varied from 
0.1 to 0.15 millivolt in 31, and from 
0.15 to 0.3 millivolt in 19 tracings; in 
all of the latter there was a depression. 
The magnitude of the T-wave changes 
following exertion varied from 0.1 to 
0.15 millivolt in 22, and from 0.15 W 
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0 55 millivolt in the remaining 1 1 in- 
stances. Changes in the QRS and P- 
waves and the P-R interval were un- 
common and usually of slight degree. 
Cardiac pam continued for 15 to 150 
seconds after the cessation of exercise 
Toward the end of the attack, and, also, 
after the disappearance of pain, the 
changes in the S-T segment tended to 
diminish or disappear in most instances, 
whereas T-wave changes became more 
pronounced ; at this time half of the pa- 
tients developed diphasic T- waves in 

1 or more leads. 

The onset of the electrocardiographic 
changes induced by exertion could be 
delayed by having the patients breathe 
undiluted oxygen before and during the 
exercise (which finding is in accord 
with the theory that myocardial anox- 
emia and its sequelae are the cause of 
anginal pain) In the 4 patients studied 
the minimum amount of exertion nec- 
essary to induce electrocardiographic 
changes proved to be 17, 25, 40 and 60 
per cent, respectively, of the amount of 
work necessary to induce pain. When 
these patients, however, performed the 
same amount of exercise while breathing 
pure oxygen, 3 of the 4 showed no 
electrocardiographic changes ; breathing 
oxygen under the same conditions 
failed to prevent the electrocardiographic 
changes induced by 5 to 10 trips more 
than the minimum necessary to cause 
changes when breathing room air. 

Since the changes in the electrocardio- 
gram began before the onset of pain and, 
in many instances, persisted or increased 
after the pain subsided, the conclusion 
is drawn that the changes are not char- 
acteristic or diagnostic of the attack of 
pain observed. Furthermore, similar 
changes can be induced in normal per- 
sons who have no heart disease. Only 
if the response of normal subjects differs 
materially from that of patients with 


angina can electrocardiographic changes 
following exertion be used as objective 
evidence of angina pectoris. Survey of 
the literature, however, does not reveal 
sufficient information concerning the 
electrocardiographic response of normal 
individuals and also of patients with an- 
gina after identical exertion. 

In the study, the 15 normal subjects 
after exercise (20 trips) showed changes 
in the electrocardiograms which were 
similar to those observed in the 15 pa- 
tients with angina pectoris in some re- 
spects, and different in others. An in- 
crease in the voltage of the P-wave 
occurred in 5 subjects. Changes in the 
level of the S-T segment not exceeding 

1 mm. occurred in 10 subjects; the re- 
maining 5 developed changes in the S-T 
level of 0.5 mm., or less. A decrease of 

2 to 7 mm. in the amplitude of the 
T-wave occurred in 13 subjects; no pa- 
tient developed an increase in the voltage 
of the T-wave. Six subjects showed a 
definite notching, amounting almost to a 
reduplication of the T-wave, following 
exercise ; a similar degree of notching 
was not observed in patients with an- 
gina, except occasionally when exercise 
was performed following medication. 
The changes in the 10 young normal in- 
dividuals were not materially different 
from those observed m the 5 older sub- 
jects without heart disease, except that 
4 of the young normals developed a de- 
crease of more than 5 mm. m T-wave 
amplitude, whereas only 1 of the older 
subjects showed a similarly large de- 
crease. In general, patients with angina 
pectoris are more likely to develop a 
depression of the S-T segment of more 
than 1.5 mm., or an increase in the volt- 
age of the T-wave. On the other hand, 
patients with angina are less likely to 
show an increase in the voltage of the 
P-wave, or a marked decrease in the 
voltage or a deep notching of the T- 
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wave This marked decrease in T-wave 
voltage and the changes in the S-T seg- 
ments m young normals after exertion 
are probably the expression of the local 
oxygen debt which follows muscular 
activity. 

Changes in the electrocardiogram after 
exertion thus appear to be of little prac- 
tical value in the diagnosis of angina 
pectoris or coronary artery disease, for 
some subjects without heart disease may 
show changes similar to those which 
occur in some patients with angina pec- 
toris, whereas other patients with angina 
may fail to develop appreciable electro- 
cardiographic changes following the 
same amount of work. The abnormali- 
ties in the electrocardiogram during and 
after an attack of angina pectoris fol- 
lowing exertion may simulate also those 
which occur in cases of coronary artery 
occlusion. A single tracing taken to es- 
tablish the diagnosis of myocardial in- 
farction is of little value and, in fact, 
may give false information unless the 
patient has been at rest and has experi- 
enced no angina for some time (at least 
IS minutes, and longer in some in- 
stances) before the tracing is recorded. 

Changes in the electrocardiogram 
during generalised anoxemia also ap- 
pear to be of little practical value in 
differential diagnosis, for the difference 
between the normal and abnormal re- 
sponses is not sufficiently marked to 
avoid serious error. With the re- 
breathing method of Rothschild and Kis- 
sen slight precordial distress was induced 
in only 1 of 16 patients, although attacks 
could be induced regularly in all of these 
patients by the standardized exercise tol- 
erance test. When anoxemia was in- 
duced by breathing, an atmosphere of 
constantly low oxygen content, 4 of the 
5 patients developed precordial pain 
similar to that experienced in daily life 
or during the standardized exercise tol- 


erance test ; and all 5 developed changes 
in the electrocardiogram which were 
similar in all respects, except for heart 
rate, to those observed in the same pa- 
tients during attacks induced by exer- 
cise. While breathing an atmosphere 
containing approximately 10 per cent 
oxygen, all 5 patients developed a change 
of at least 1 mm. in the level of the 
S-T segment ; 2 patients developed a de- 
pression of 2 and 2^2 mm., respectively 
(1 of whom showed evidence of coro- 
nary artery disease in the standard 
4-lead electrocardiogram taken at rest, 
vis., diphasic T-waves in Leads I, II 
and IV). Changes in the T-waves oc- 
curred in 2 of the 5 patients ; no patient 
developed a diphasic or inverted T-wave 
as a result of anoxia, but the 1 patient 
who had a diphasic T4 during rest 
showed an accentuation of this phenom- 
enon as a result of the S-T depression. 
Three of the 8 normal subjects devel- 
oped a change of 1 mm. in the S-T level ; 
none showed a greater change. Seven 
showed a decrease of 0.2 to 0 5 millivolt 
in the voltage of the T-wave; no subject 
developed an inverted or diphasic T in 
Lead IV R. 

In the opinion of the authors, the 
technical difficulties and the possible 
dangers, especially in patients with ar- 
teriosclerosis of the coronary or cere- 
bral vessels, also are definite drawbacks 
to general use of an anoxemia test. No 
untoward effects were experienced, how- 
ever, by the subjects studied in the pres- 
ent investigation. The constant, watch- 
ful attention of 2 observers was 
necessary, however, throughout the test. 
The possibility of precipitating an attack 
of angina or pulmonary edema in a pa- 
tient who may be unable to give adequate 
warning, together with the lack of evi- 
dence of any clear-cut difference be- 
tween the responses of normal and an- 
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gina patients, have led to discontinuance 
of further tests. 

Coronary Insufficiency 

Modifying Action of Aminophyl- 
line, Nitrites and Digitalis Upon the 
Effects of Induced Anoxemia — The 
modifying action of certain drugs upon 
the time and appearance of pain and 
upon the form of the electrocardiogram 
during anoxemia induced by breathing a 
mixture containing 10 per cent oxygen 
and 90 per cent nitrogen has been stud- 
ied by Levy, Bruenn and Williams 23 on 
10 patients (9 men and 1 woman, rang- 
ing in age from 47 to 69 years) with 
coronary sclerosis who had been fol- 
lowed for months or years in the wards 
and outpatient department of the Pres- 
byterian Hospital, New York. Each pa- 
tient had suffered from spontaneous at- 
tacks of anginal pain and obtained 
relief from nitroglycerin. 

In a previous study, Levy and his co- 
workers (Levy, Bruenn and Russell) 24 
established the following criteria for nor- 
mal and abnormal electrocardiographic 
i esponses following the induction of 
generalized anoxemia: 

Normal — (1) The RS-T junction is not 
displaced more than 1 mm. in any lead. 

(2) The T-waves tend to decrease in am- 
plitude. 

(3) Partial or complete reversal of the di- 
rection of T in Lead I or Lead IV F, or both, 
in the absence of any RS-T displacement in 
these leads, is of uncertain significance It 
was observed in 2 of 66 supposedly normal 
persons. 

(4) Partial or complete reversal of the direc- 
tion of T in Lead II or Lead III, or both, even 
though associated with RS-T displacement of 
less than 1 mm., is of no significance It was 
observed in 22 of 66 supposedly normal per- 
sons. 

Abnormal — (1) A change in the level of the 
RS-T junction of more than 1 mm. in any 
lead, even though unassociated with changes 
in the T-waves, is abnormal. Its importance 
is increased if combined with partial or com- 


plete reversal in the direction of T in Leads 
I or IV F, or both. 

(2) Partial or complete reversal in the di- 
rection of T in Lead I is abnormal when asso- 
ciated with any displacement of the RS-T 
junction in this lead. Such displacement may 
be as little as 0.5 mm. 

(3) Complete reversal in the direction of T 
in Lead IV F is always abnormal. 

(4) Partial reversal of the direction of T 
in Lead IV F, associated with any displace- 
ment of the RS-T junction in this lead, is ab- 
normal. Such RS-T displacement may be as 
little as 0 5 mm. 

Amino phyllme (theophylline ethy- 
lenediamine), injected intravenously, in 
doses of 7y 2 grains (0.48 Gm.), caused 
a prolongation of 63 per cent in the time 
of appearance of anginal pain; RS-T 
deviation was diminished by 58 per cent ; 
the T-waves were modified in 7 of the 
10 cases (Fig. 6). The heart rate de- 
creased twice and in no case was the 
rate accelerated ; the systolic blood- 
pressure rose once, fell 3 times and did 
not change 4 times. The effects of an 
intravenous injection were of short du- 
ration, lasting, on the average, 20 min- 
utes. In doses of 3 grains (0.2 Gm.), 
administered by mouth 4 times daily for 
1 week, aminophylline caused a prolon- 
gation of 26 per cent in the time of 
appearance of pain ; RS-T deviation was 
diminished by 32 per cent ; and the 
T-waves were modified in 4 of 10 cases. 
It appears that when taken by mouth in 
adequate doses, the drug exerts a dif- 
ferential action in certain cases of car- 
diac pain by causing dilatation of the 
coronary vessels ; the result probably 
depends, in part, upon the anatomic con- 
dition and physiologic state of the coro- 
nary circulation. Lactose, used as a con- 
trol, caused no significant prolongation 
in the time of appearance of pain (2 per 
cent) ; the change in RS-T deviation 
was likewise small ( 13 per cent) ; and 
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the T-waves were modified in 4 of 10 
cases. 

Nitroglycerin , %oo g r - (0.0006 Gm.) 
tablet, dissolved m the mouth, caused a 
prolongation of 51 per cent in the time of 
appearance of pain ; RS-T deviation was 
diminished by 47 per cent ; and the T- 
waves were modified m 6 of 9 cases. 


RS-T deviation was diminished by 26 
per cent; the T-waves were modified in 
4 of 9 cases ; and the blood-pressure rose 
in 5, fell in 2, and did not change in 2 


cases. 


After the administration of 22.5 
grains (1.5 Gm. or 15 cat units) of digi- 
talis in 4 days, the usual changes in the 
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Fig. 6 — Case 8 Male, aged 54 years. A, Control ; B, after anoxemia for 7 minutes , pain. C, 
Control, D, immediately after intravenous injection of 0.48 Gm. ammophyllin. Anoxemia then 
started. E, After 10 minutes; F, after 20 minutes; slight pain. (Levy, Bruenn and Williams: 
Am. Heart J.) 


The heart rate increased in 3, decreased 
in 2, and was unchanged in 4 cases ; and 
the blood-pressure rose in 2, fell in 6, 
and was unchanged in 1 case. There 
were no constant relationships between 
changes in heart rate, blood-pressure, the 
occurrence of anginal pain, and changes 
in the electrocardiogram. Erythrol tetra- 
nitrate, in contrast to nitroglycerin, 
caused no significant prolongation in the 
time of appearance of pain (2 per cent) ; 


RS-T junctions and T-waves appeared 
in the electrocardiograms. It was not 
clear whether the action of the drug 
tended to lessen or to accentuate 
changes in the form of the electro- 
cardiogram which appear as a result 
of anoxemia. Occasionally the suscep- 
tibility to the pain induced by anox- 
emia was increased by digitalis. This 
effect does not appear to be due to coro- 
nary constriction; whether it is caused 
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by modification of cardiac output, or by 
some other action of the drug, was not 
shown by the study. 

The clinical observations of Levy, 
Bruenn and Williams have received sup- 
port in the study by Scott, Leslie and 
Mulinos 25 of the effects of anoxemia, 
after coronary artery ligation, on the 
electrocardiogram of the cat. Under so- 
dium pentobarbital anesthesia (30 mg. 
per kg., administered intraperitoneally), 
anoxemia was induced in 14 cats, by the 
administration of an atmosphere contain- 
ing 10 per cent oxygen, before, and at in- 
tervals after, ligation of the left branch 
of the left anterior descending coronary 
artery. In 12 of the 14 cats the RS-T 
segment of the electrocardiogram, which 
was unaffected by preoperative induction 
of anoxemia, was made to increase in 
deviation by postoperative induction of 
anoxemia. In 10 instances the RS-T 
segment returned to an isoelectric posi- 
tion in an average of 20 days, despite the 
persistence of the infarct (as shown at 
autopsy) ; and in 9 of this number the 
deviation originally produced by coro- 
nary ligation was reproduced by anox- 
emia. Control observations disclosed 
that the changes observed were not 
caused by anesthesia, change in b’ood- 
pressure, or pericardiotomy alone. Since 
the electrocardiogram frequently re- 
sumed normal contours when a fibrotic 
area was present, it is suggested 
that the electrocardiographic changes 
were caused by the local myocardial 
anoxia, and not merely by an area of 
scarred tissue. 

Effects of Certain Drugs on Coronary 

Blood Flow of the Trained Dog 

The effect of certain drugs on the 
coronary blood flow of trained dogs has 
been studied by Essex, Wegria, Herrick 
and Mann 26 by means of the thermos- 
tromuhr. The thermostromuhr is the 


only method that permits continuous ob- 
servations on coronary blood flow in 
the absence of complicating factors such 
as general anesthesia, artificial respira- 
tion, and procedures as inserting can- 
nulas into the heart or its vessels. Fol- 
lowing a period of training which had 
accustomed the dogs to lie quietly on the 
laboratory table, the thermostromuhr 
units were placed on the coronary arter- 
ies with the animals under general anes- 
thesia and with the use of sterile technic. 
After the animal had recovered from the 
immediate effects of the operation, 
which usually required from 24 to 48 
hours, observations on the effects of the 
various drugs were begun. 

Drugs that are known to lower blood- 
pressure, such as theophylline ethylene- 
diamine (aminophylline), histamine, 
muscle adenosine phosphoric acid, 
acetyl-beta-methylcholine chloride (me- 
cholyl), nitroglycerin, and papaverine, 
when administered in proportionate 
doses, markedly increased the coronary 
flow. With certain of these drugs the 
increase in flow was as great as 200 to 
300 per cent. The augmentation of flow 
was accompanied by an acceleration of 
the heart rate Coramine (pyridine beta- 
carbonic acid diethylamide), which may 
raise the blood-pressure under certain 
conditions, caused an increase in the 
coronary flow. Among the drugs that 
usually raise blood-pressure, pitressin 
(pressor principle of the posterior pitui- 
tary) decreased the coronary blood flow 
as much as 80 per cent and lowered the 
heart rate. 

Theophylline ethylenediainine (amino- 
phylline), in doses of from 120 to 240 
mg., produced an increase of from IS 
to 173 per cent in the flow in the left 
coronary artery; and with similar and 
larger doses, the flow in the right coro- 
nary artery increased by amounts rang- 
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ing from 29 to 161 per cent. In both 
vessels the duration of the effect was 
variable; in some cases the flow had re- 
turned to the control value within 2 
minutes, whereas, in others, the flow re- 
mained increased for as long as 24 min- 
utes after the injection. Histamine acid 
phosphate, in doses of from 0.1 to 0.5 
mg., caused increases in flow varying 
from 155 to 239 per cent in the left coro- 
nary artery, the major effect usually 
disappearing within 3 minutes following 
the injection. Muscle adenosine phos- 
phoric acid, in doses of from 10 to 20 
mg., augmented the left coronary flow by 
as much as from 145 to 333 per cent, the 
flow returning to the control value 
within 3 minutes. In 1 experiment an 
injection of 0.2 mg. of acetyl-beta- 
methylcholine chloride (mecholyl) 
caused an increase of 95 per cent in the 
left coronary artery flow. Nitroglycerin, 
in doses of from 0.65 to 1.3 mg., caused 
increases in flow in both coronary arter- 
ies; the augmentation in the right coro- 
nary varied from 30 to 100 per cent, and 
that in the left from 35 to 72 per cent, 
the effect lasting from 1 to 3 minutes. 
Papaverine, in doses of 20 and 15 mg., 
increased both the right and left 
coronary flow by 52 and 93 per cent, 
respectively. Coramine (pyridine beta- 
carbonic acid diethylamide), in doses of 
125 to 250 mg., caused an increase of 
71 to 133 per cent in the blood flow 
through the left coronary artery, the 
effect lasting for from 7 to 14 minutes ; 
a dose of 375 mg. caused a 73 per cent 
increase in the flow in the right' coronary 
artery, but recovery from the effect of 
the drug was complete in 4 minutes. 

That epinephrine in proper doses in- 
creases coronary blood flow is well es- 
tablished, but the mechanism by which 
this result is accomplished is still un- 
certain. Doses of from 0.025 to 0.05 cc. 


of a 1 :1,000 solution caused increases in 
flow of from 68 to 209 per cent in the 
right coronary artery, with the effect 
lasting for from 1 to 8 minutes. Doses 
varying from 0.2 cc. of a 1 : 100,000 solu- 
tion to 0.1 cc. of a 1 : 1,000 solution 
caused an increase in flow of from 28 
to 74 per cent in the left coronary ar- 
tery. In 1 experiment an intravenous in- 
jection of 2 mg. of atropine sulfate in- 
creased the flow in the left coronary 
artery by as much as 86 per cent, and 
the flow was 25 per cent above the con- 
trol level at the end of 49 minutes; and 
in 4 experiments intravenous doses of 
from 1 to 2 mg. caused an increase in 
flow of from 19 to 76 per cent in the 
right coronary artery, with the effect 
lasting 12 to 18 minutes or longer. An 
increased pulse rate was an invariable 
accompaniment of the increased coro- 
nary flow. 

In 1 experiment an intravenous injec- 
tion of 300 mg. of pentobarbital sodium 
(nembutal) produced a maximal in- 
crease of 60 per cent in the blood flow 
in the right coronary artery; and the 
flow was 15 per cent above the control 
level at the end of 82 minutes. In all 
probability the increase in coronary 
blood flow was part of the general vaso- 
dilator action of the barbiturate. 

Intravenous injection of from 0.5 to 
2 pressor units of pitressin (pressor 
principle of the posterior pituitary) 
caused immediate profound decreases 
(from 64 to 82 per cent) in right and 
left coronary blood flow; the maximal 
decrease was of short duration, but the 
flow remained below the control level 
for as long as 45 minutes. Since pos- 
terior pituitary preparations are widely 
used in obstetrics and roentgenology, 
their action in reducing coronary flow, 
as well as the circulation in other ves- 
sels, should be stressed. 
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BENZEDRINE AND 
PAREDRINE, EFFECT ON 
CIRCULATION, METABOLISM 
AND RESPIRATION 

The effects of benzedrine ((2-phenyl- 
lsopropy famine sulfate) and paredrine 
( p - hydroxy - a - methylphenylethylamine 
hydrobromide) on the circulation, me- 
tabolism and respiration have been stud- 
ied by Altschule and Iglauer 27 in 14 
normal persons and 1 with partial heart 
block due to coronary artery sclerosis. 
In doses of 20 mg. or more each drug 
caused a marked rise in systolic and 
diastolic blood-pressures, without any 
change in cardiac output, pulmonary cir- 
culation time, vital capacity, basal meta- 
bolic rate and respiratory dynamics. In 
several instances, transitory slowing of 
the pulse occurred at the onset of the 
rise in arterial pressure due apparently 
to a vagal reflex; in some such cases a 
transitory slight decrease in cardiac out- 
put was also detected. It is believed that 
the generalized increase of venous pres- 
sure following oral, intramuscular or in- 
travenous administration of paredrine is 
due to active constriction of the veins 
produced by local stimulation, and that 
the venous constriction is not a factor in 
the production of arterial hypertension 
(Iglauer and Altschule). 28 Benzedrine 
in doses ordinarily used clinically for its 
psychic stimulating effect, i. e., %2 to % 
grain (5 to 10 mg.) by mouth, had no 
significant effect on the cardiovascular 
dynamics. The effects of epinephrine, 
vis., marked tachycardia, increase in car- 
diac output, and acceleration of circula- 
tion time with only moderate transitory 
elevation of systolic blood-pressure and 
no rise or even a fall in diastolic blood- 
pressure, are quite different from those 
of benzedrine and paredrine; further- 
more, epinephrine tends to precipitate 
ventricular arrhythmias, which neither 


benzedrine nor paredrine has been ob- 
served to do. 

The prolonged pressor action of pare- 
drine, with no increase of cardiac output 
and no psychic stimulating effect, sug- 
gests that it may be useful in the treat- 
ment of certain types of vascular col- 
lapse, especially where stimulation of the 
myocardium may be undesirable. Fa- 
vorable results from the use of paredrine 
have been observed in orthostatic hypo- 
tension, and in correction of the fall in 
blood-pressure during spinal anesthe- 
sia (Altschule and S. Gilman). 29 
It must be borne in mind, however, that 
the effects of paredrine on the cardio- 
vascular dynamics in all clinical condi- 
tions are not necessarily the same as 
those observed in this investigation on 
persons with normal cardiovascular sys- 
tems, and, therefore, the widespread use 
of the drug should await further studies. 


ELECTROCARDIOGRAPHY 

Prediction of Differences Between 
Precordial Leads CR, CL and CF, 
Based on Limb Lead Findings — In 
taking precordial electrocardiographic 
leads opinion has been divided as to 
where to place the peripheral electrode. 
The leads CR (precordium, right arm), 
CL (precordium, left arm), and CF 
(precordium, left leg) differ from each 
other (in some cases quite markedly, as 
shown in Fig. 7). In a given case 1 
peripheral electrode arrangement may 
produce the “most normal” deflection, 
whereas another will give rise to the 
“most abnormal.” The recent observa- 
tion of Wolferth and Wood 30 that if the 
size and direction of a certain electro- 
cardiographic wave in 2 of the 3 limb 
leads are known, its algebraic relations 
in the precordial leads CR, CL and CF 
can be predicted, however, has thrown 
considerable light on the subject. 
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The fundamental principle which gov- 
erns the predictions is inherent in Ein- 
thoven’s equation, i. e.. Lead I -f- Lead 
III = Lead II, as are the equations 
published by the Committee of the 


Wolferth and Wood. For the sake of 
readily designating each of the 2 elec- 
trodes of a given lead, the name " ter- 
minal A” is given to the right arm con- 
nection in Leads I and II, and to the 



/-t> ?T g 7 — Electrocardiogram showing marked differences between T-waves in 3 precordial leads, 
CR, CL and CF, which are predictable from size and direction of T in limb leads (see Table III, 
Ex. 8). Details of method of prediction are described in text. (Wolf erth and Wood : Am. Heart J.) 

American Heart Association for the left arm connection in Lead III ; and 
Standardization of Precordial Leads. 31 the name “ terminal B” is given to the 
In presenting the method of predic- left arm connection in Lead I, and to the 
tion, certain technical features of the left leg connection in Leads II and III. 
electrocardiograph are reviewed by In precordial leads, as now taken, the 
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peripheral electrode is connected to “ter- 
minal A,” and the precordial electrode 
to “terminal B.” “The electrocardio- 
graph is so constructed that, if terminal 
A is connected to the negative pole of a 
battery and terminal B to its positive 
pole, an upward deflection of the string 
shadow will be produced. It follows, 
then, that an upright wave in any stand- 
ard electrocardiographic lead signifies 
that terminal B is connected to a point 
of higher potential than terminal A dur- 
ing the inscription of that wave. An in- 
verted wave, moreover, signifies just the 
reverse, i. e., that terminal A is connected 
to a point of higher potential than ter- 
minal B. When the string shadow is on 
the base line, terminals A and B are 
connected to points of equal potential. 
Just as the direction of a wave indicates 
which terminal (A or B) has the higher 
potential, so the amplitude of the wave 
indicates the potential difference be- 
tween them. Thus, when the instrument 
is standardized in the usual way, a wave 
of plus 2 mm. in a given lead shows 
that, at the time of the peak of that 
wave, the potential of terminal B was 
0.2 millivolt higher than that of termi- 
nal A.” 

According to Einthoven’s law, if the 
size of any deflection in Lead I is known, 
the algebraic difference between that de- 
flection in Leads II and III can be pre- 
dicted. “For example, if Ti equals plus 
2 mm., T 2 and Ts must differ by 2 
mm. . . . An upright Ti signifies that the 
right arm is a point of lower potential 
than the left arm during T-wave inscrip- 
tion. Therefore, if leads are taken from 
the right arm and from the left arm to a 
third point, such as the left leg, using the 
third point as terminal B in both, the 
lead using the point of lower potential 
(right arm) as terminal A, i. e., Lead II, 
will have a more positive T-wave than 
the lead using the point of higher poten- 


tial (left arm) as terminal A, i. e., Lead 
III. Consequently, when T 1 equals plus 
2, it can be predicted that T 2 will be 
2 mm. more positive (or less negative ) 
than T 3 . . . this relationship between 
Leads I, II, and III holds good not only 
when electrodes are on the arms and 
the left leg, but when they are on any 3 
areas of the body surface. ... In other 
words, just as it is possible to predict 
the algebraic difference between a wave 
in Lead II and one in Lead III when 
one knows its size and direction in Lead 
I, so is it possible to predict the algebraic 
difference between a wave in CR and 
one in CL when one knows its size 
and direction in Lead I. Applying the 
same principle, it is possible to predict, 
from Lead II, the algebraic difference 
between a wave in CR and CF ; and it is 
possible to predict, from Lead III, the 
algebraic difference between a wave in 
CL and CF.” 

In Fig. 7, Tj measures minus 3; T 2 , 
plus 2 ; and T 3 , plus 5. At the peak of 
the T-wave, Lead I shows that the po- 
tential of the right arm is 0.3 millivolt 
higher than that of the left arm; Lead 
II shows that the potential of the right 
arm is 0.2 millivolt lower than that 
of the left leg; and Lead III shows that 
the potential of the left arm is 0.5 milli- 
volt lower than that of the left leg. In 
other words, the left arm has the lowest 
potential — 0.3 millivolt lower than the 
right arm, and 0.5 millivolt lower than 
the left leg; the left leg has the highest 
potential — 0.2 millivolt higher than the 
right arm, and 0.5 millivolt higher than 
the left arm; and the potential of the 
right arm is intermediate — 0.3 millivolt 
higher than the left arm, and 0.2 milli- 
volt lower than the left leg. Conse- 
quently, of the 3 precordial leads (CR, 
CL, and CF), Lead CL, from the left 
arm ( the point of lowest potential ) to 
the precordium, will show the most posi- 
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TABLE III 


Ml 

Limb ISaST-T 

r When Paired with, a Preoordial Electrode j-'** || 

Examples 

T-l 

T-2 

T-3 

The most normal 
(most«f- or least -) 

T wave will be 
obtained using the 
point of lowest 
potentlal 9 i*e«; 

The intermediate 
T wave will be 
obtained 
by using the 

The most abnormal 
(most - or least -f-) 

T wave will be 
obtained using 
the point of high- 
est potential, 

0) 

n 

e 

A 

4 

A 

B 

R. arm 

4 

L. arm 

2 

L. leg 0 

0) 

1 

A 

4 

A 

3 

R. arm 

4 

L» arm 

3 

L# leg 0 

(3) 

A 

4 

A 

4 

0 

ft. arm 

4 


L. arm & L» leg 0 

(ft) 

A 

4 

A 

B 

-2 

R. arm 

4 

L. leg 

2 

L* arm 0 

(S) 

A 

* 

0 

-4 

R* arm & L 

. leg 4 


Ii* arm 0 

(0 

a 

3 

V 

-1 

-4 

L. leg 

4 

R. arm 

3 

L* arm 0 

(9 

0 

A 

4 

A 

4 

R. arm & L 

• arm 4 


I* leg 0 

fa 

\J 

-3 

A 

1 

A 

4 

L. arm 

4 

R. arm 

1 

L. leg 0 

(9) 

\J 

-4 

0 

A 

4 

1. arm 

4 


R. arm & L. leg 0 


-4 

w 

-1 

A 

3 

L • arm 

4 

L. leg 

1 

R« arm 0 

('>) 

\J 

*4 

-4 

0 

L. arm & L. 

leg 4 


R. arm 0 

QtO 

yJ 

-1 

w 

-4 

-3 

L • leg 

4 

L. arm 

1 

R* arm 0 


u 

-B 

\J 

•4 

-B 

L. leg 

4 

1. arm 

2 

R. arm 0 


Table III — In order to illustrate prediction of quantitative, as well as qualitative, differences, 
arbitrary values have been given to limb lead T-waves, and an arbitrary value of zero has been 
assigned to the smallest precordial T-wave (right hand column) m each example. Size of T-wave in 
other 2 precordial leads has been calculated from these figures. 

b * Polarity as suggested by the Committee of the American Heart Association for the Stand- 
ardization of Precordial Leads, t e. 9 extremity electrode is electrode A ; precordial electrode is 
electrode B. (Wolferth and Wood * Am. Heart J ) 


five T-wave ; it will be 3 mm. more posi- 
tive than the T-wave in a lead from the 
right arm to the same point on the pre- 
cordium (CR), and 5 mm. more posi- 
tive than the T-wave in a lead from the 
left leg to the same point on the precor- 
dium (CF). Moreover, Lead CF, from 
the left leg ( the point of highest potential ) 
to the precordium, will show the most 
negative T-wave. T in CF will be 2 mm. 
less positive than T in CR, and 5 mm. 
less positive than in CL. Finally, CR will 


show a T-zvave intermediate between the 
other 2, i. e. } 3 mm. less positive than CL, 
and 2 mm. more positive than CF. In 
this example, both from precordial posi- 
tion 2 and precordial position 4, the dif- 
ferences are great enough to make the 
wave upright in CL and inverted in CF. 

In Table III are shown a number of 
limb lead patterns and the predicted 
differences between the T-wave in the 3 
precordial leads (CR, CL, and CF) 
for each pattern. The accuracy of these 
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predictions was tested in 70 cases in or- The principle underlying predictions 
der to be certain that the time element of the relationships is applicable not 
did not introduce too large an error only when the electrodes are placed on 
The results are most clear cut when the 2 arms, the left leg and the precor- 
T- waves and limb leads are large, i. e., dium, but when they are placed on any 4 
when, during T-wave inscription, poten- points on the body surface. In Fig. 8, 
tial differences between extremities are the right arm electrode was applied just 
large. When T-waves in limb leads are above the right nipple, the left arm elec- 
small, the application of the principle trode just above the left nipple, and 
may be obscured by small differences in the left leg electrode over the lower end 


L 4.G.&.Z 


«• 

4 


1 

■ : 1 

! 1 I ■ 

1 

i . i . 

C. ; ' ! 

« * 

CR 

C L." 

* n 

CF 

• 


A 

j 



Fig 8 — Electrocardiograms taken to show that method of prediction described in this paper 
holds when electrodes are placed on any 4 regions of body surface 

Right arm electrode was placed just above right nipple Left arm electrode was placed just 
above left nipple Left leg electrode was placed over lower end of sternum “Precordial electrode” 
was placed over gall-bladder 

Thus, “Lead I” is a lead from right nipple to left nipple , “Lead II” is from right nipple to 
lower sternum ; “Lead III” is from left nipple to lower end of sternum ; “CR” is from right nipple 
to gall-bladder region , “CL” is from left nipple to gall-bladder region ; and “CF” is from lower end 
of sternum to gall-bladder region. T-wave pattern is that shown in Table III, Ex. 8. (Wolferth 
and Wood : Am. Heart J.) 

string standardization, or by the phasic of the sternum. With these connections, 

variation in the size of the T-wave so the tracing taken on Lead I (right nip- 

commonly seen in precordial leads. This pie to left nipple) has a T-wave of 

method of prediction is applicable to the —8 mm ; the tracing taken on Lead II 

P-wave, the RS-T segment and the QRS (right nipple to lower sternum) has a 

complex. Since, however, during QRS T-wave of + 2 mm ; and the tracing 

inscription movements of the string taken on Lead III (left nipple to lower 

often are very rapid, to make the predic- sternum) has a T-wave of + 10 mm. 

tion about the QRS complex it is neces- “These fundamental relationships might 

sary to have 2 leads recorded simultane- be stated in more general terms as fol- 

ously in such a way as to bring out the lows : If one chooses any 3 points (A, B, 

time relations between them. and C) on the body surface, and takes 


14 
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an electrocardiogram from A to B (Lead 
AB), from A to C (Lead AC), and 
from B to C (Lead BC), it can be pre- 
dicted, from the size of T in any 2 of 
these 3 leads, which of the 3 points, 
when connected to a fourth point (P), 
will give the most positive T-wave, 
which will give the most negative T- 
wave, and which the intermediate T- 
wave. If Lead AB shows a positive 
T-wave, Lead AP will have a more pos- 
itive T-wave than Lead BP. More- 
over, the T-wave in AP will be more 
positive than the T-wave in BP by the 
amount of the size of the T-wave in 
Lead AB. If Lead AB shows an isoelec- 
tric T-wave, Leads AP and BP will 
have T-waves of equal size. If Lead AB 
shows a negative T-wave, Lead BP will 
have a more positive T-wave than Lead 
AP.” 

At the present time it is impossible to 
say which of the 3 leads, CR, CL, or 
CF, is best, but the following facts may 
have a bearing upon the decision: “(1) 
Patients with normal limb lead patterns 
(Table III, examples 1 to 4) will have 
the most positive T-wave in CR, and 
the least positive T-wave in CL or CF. 
(2) Patients with the usual limb lead 
pattern of acute pericarditis will have 
the most marked elevation of the RS-T 
interval in CR, and the least marked ele- 
vation in CF. (3) In cases of recent 
posterior infarction, CF will show the 
most marked RS-T interval depression, 
and CL will show the least. In cases of 
healed posterior infarction (Table III, 
examples 5 and 6), T-wave inversion 
will appear most frequently in CL, and 
least frequently in CF. (4) In cases of 
recent lateral infarction, CR would be 
most likely to show RS-T interval de- 
pression. (5) In cases of recent anterior 
infarction, in which the RS-T interval is 
elevated in Lead I, slightly depressed in 
Lead II, and definitely depressed in 


Lead III, CF will show a greater RS-T 
interval elevation than CR or CL. In 
cases of healed anterior infarction 
(Table III, examples 2, 7, and 8), CF 
will be more likely to show T-wave in- 
version than CR or CL.” 

For the present the entire question of 
the choice of position for the peripheral 
electrode must remain unsettled. The 
authors are inclined toward the use of 
CF as a routine lead, since in cases of 
recent, and also of healed, infarction 
of the anterior surface of the left ventri- 
cle this lead is most likely to show an 
abnormality. Through routine use of CF 
leads only, there will be fewer “silent 
lesions”; and it is possible that there 
may be more “false positives,” since nor- 
mals would be most likely to show in- 
verted T-waves in CF leads. Studies of 
control groups suggest, however, that 
when the precordial electrode is placed 
over the apex, an inverted T-wave in 
the CF lead rarely occurs when the heart 
is normal. 

PATENT DUCTUS 
ARTERIOSUS 

Mechanical Effects of Patent Duc- 
tus Arteriosus — Studies of the circu- 
lation of patients with patent ductus 
arteriosus, by Eppinger and Burwell, 33 
before and after ligation of the ductus 
by Gross (see Surgical Treatment), 
have set forth the following facts : 

1. A stream of blood flows from the 
aorta to the pulmonary artery through 
the ductus during both systole and dias- 
tole (Fig. 9). This blood, shunted from 
the aorta without having gone to irrigate 
the periphery, returns through the lungs 
to the left side of the heart which it just 
left — thus serving no useful purpose. 
This is not a situation in which venous 
blood enters the arterial system but one 
in which arterial blood is entering the 
pulmonary system. These patients, there- 
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fore, are not cyanotic. From 45 to 75 
per cent of the blood pumped out by the 
left ventricle into the aorta passes back 
through this short circuit into the pul- 
monary artery. 

2. That portion of the blood in the 
aorta which is not shunted goes to the 
periphery and returns to the right ven- 
tricle. The right ventricle, therefore, has 
only 1 source of blood (i. e , the periph- 
eral circulation) while the left ventri- 
cle has 2 sources ( i. e., the blood from 
the right ventricle and the blood return- 


2. Since both the left ventricle and 
the pulmonary artery are transmitting 
with each beat an increased volume of 
blood, they may be expected to show an 
increased pulsation. 

3. Since the pulmonary artery re- 
ceives blood from 2 sources, and since it 
has been seen at operation to have over- 
flowed, the silhouette of this artery may 
exhibit unusual prominence. 

4. Because of the increased flow of 
blood into them, the pulmonary vessels 
may show the signs of engorgement. 



Fig. 9 — Flow of blood in patient with patency of ductus arteriosus 
(Eppinger and Burwell: J. A. M. A ) 


ing through the short circuit). In the 
cases studied the left ventricle had to 
pump from 2 to 4 times the amount of 
blood put out during the same time by 
the right ventricle. 

3. The leakage of blood from the high 
pressure aorta to the lower pressure pul- 
monary artery is accompanied by a fall 
in the peripheral diastolic pressure and 
a slight rise in the pulmonary artery 
pressure. The actual measurements of 
the blood flow before and after operation 
are presented in Table IV. 

The abnormal movement and distribu- 
tion of blood in patent ductus arteriosus 
suggest the following signs which 
should be sought in x-ray examination: 

1. The greatly increased output of 
the left ventricle indicates the possibility 
of the enlargement of this chamber. 


5 The combination of increased in- 
flow and engorgement may lead to in- 
creased pulsation of the pulmonary 
artery branches. 

6. If a normal mitral valve is not wide 
enough to transmit this large amount of 
blood without an elevated left auricular 
pressure, there may be a visible dilata- 
tion of the left auricle. (It may be men- 
tioned that 1 patient before operation 
showed a mid-diastolic apical murmur 
characteristic of mitral stenosis. Since 
ligation of the ductus this murmur has 
never been heard.) 

The authors conclude that, on the 
whole, the x-ray signs are not sufficiently 
specific to supply final testimony con- 
cerning the diagnosis of patent ductus 
arteriosus. If, however, the relation of 
these x-ray signs to the dynamics of the 
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TABLE IV 

Actual Measurements of Blood Flow Before and After Ligation of thf Ductus 


Patient 

Number 

Blood Flow 

Before Operation 

Volume 

of 

Shunt, 

Liters 

Percentage 

of 

Shunt 

Blood Flow 
After Operation, 
Peripheral and 
Pulmonary, 
Liters 

Peripheral, 

Liters 

Pulmonary, 

Liters 

2 

5.9 

25.4 

19.5 

77 

5 1 

3 


19 1 



6 2 

5 

4.8 

8.7 

3.9 

45 

3.3 

6 

6.0 

14.1 

8.1 

57 

6 3 


circulation is understood, appropriate 
x-ray studies may suggest the diagno- 
sis, contribute important confirmatory 
evidence, and bear important witness as 
to the effectiveness of therapy. 

Symptoms and Signs — Correct diag- 
nosis of patent ductus arteriosus can be 
made with a high degree of accuracy. 
The physical manifestations of the lesion 
may be entirely lacking in infancy and 
are apt to be confusing in the first 2 or 
3 years of life, but are almost always 
typical after the fourth year. The mur- 
mur is continuous but accentuated dur- 
ing systole; in whole or in part it is 
widely transmitted over the precordium, 
to the axillae and to the back, but it has 
a maximum loudness in the second or 
third interspace to the left of the ster- 
num. In contrast to the “blowing” or 
“harsh” murmur of pulmonary stenosis 
or coarctation of the aorta, it has an 
unmistakable rumbling quality, which 
has been described by the term “machin- 
ery murmur.” The second pulmonic 
sound is almost always increased in in- 
tensity (if it is not overshadowed by the 
intense murmur), in contrast to the 
diminished or absent second sound in 
oulmonary stenosis. Some cases may 
present only a systolic murmur (the duc- 
us presumably being small). A very 
:oarse, precordial thrill, systolic in time 
>r continuous with systolic accentuation, 
.nd most prominent over the pulmonic 


region was present in each of the 10 
cases, but some did not develop the thrill 
until the third or fourth year of life ; and 
in cases in which the ductus is small a 
thrill may be absent. Usually the heart 
is slightly enlarged; the beat has accen- 
tuated vigor and a rate possibly some- 
what increased. Since the left ventricle 
must pump a larger volume of blood per 
minute, and the right ventricle must 
pump against an elevated pressure in the 
pulmonary arteries, an additional load 
falls on both sides of the heart, and, 
therefore, the electrocardiogram usually 
shows no axis deviation. The blood- 
pressure shows no significant change in 
systolic level; but if the ductus is large, 
the diastolic figure is low, and a water- 
hammer pulse or a visible capillary pul- 
sation may be detected on examination 
of the peripheral vascular system. 

The physical development of the pa- 
tient may be retarded, but this is not 
universally true. When patency of the 
ductus is the sole lesion, cyanosis is 
never observed unless the heart is failing 
and death is impending. If the ductus 
is small, no impairment of physical ac- 
tivity will be found, but if the fistula is 
large, a moderate but definite limitation 
of exercise is the rule; if it is widely 
patent, frank failure may supervene. In 
rare cases sudden collapse or death may 
occur, similar to that encountered with 
aortic valve insufficiency. The finding 
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of cardiac enlargement, prominence of 
the pulmonary artery, increased pulsa- 
tion of the heart and great vessels, and 
pulmonary congestion on x-ray examina- 
tion is in itself not enough to warrant a 
diagnosis of patent ductus arteriosus; 
however, it is valuable confirmatory evi- 
dence when evaluated with the clinical 


physical growth, and heart-failure are 
frequent enough to warrant surgical at- 
tempts at closure of the ductus in se- 
lected cases with the hope of diminish- 
ing the incidence of the sequelae. In a 
report of surgical treatment of 10 cases 
of patent ductus arteriosus, Gross 34 
states that operation should be advised 



Fig. 10 — Operative approach to ductus arteriosus Insert shows position of patient and of 
cutaneous incision. Chest is entered through second interspace and second and third costal cartilages 
have been cut. Pleural covering of mediastinum will be opened along dotted line. (Gross: 
J A. M. A.) 


history, physical observations and elec- 
trocardiographic studies. 

Surgical Treatment — Surgical liga- 
tion of patent ductus arteriosus, first re- 
ported by Gross and Hubbard, 33 consti- 
tutes a striking advance in medical 
history. The incidence of patent ductus 
arteriosus is not great ; and it is difficult 
to state how frequently the abnormality 
gives rise to significant pathologic 
change. It is quite evident, however, that 
subacute bacterial endocarditis, retarded 


only for carefully selected cases. With 
the procedure now employed (ligation), 
it is not felt that complete obliteration of 
the vessel can be accomplished in all 
cases; and, therefore, it is not believed 
that every patient should be operated on 
in the hope of preventing subacute bac- 
teria endocarditis. 

Indications for Operation — When 
the diagnosis of uncomplicated patent 
ductus arteriosus is reasonably certain, 
the dangers of the untreated abnormality 
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must be balanced against the possible by the diminution in peripheral flow re- 
hazards of operation. The fact that some suiting from the shortcircuiting of blood 
people live a relatively long and active through the fistula, closure of the ductus 
life, particularly if the ductus is small, is justified. This indication for opera- 
should make the clinician cautious in ad- tion is largely concerned with children 
vising surgical treatment. If the chances from 5 or 6 years of age up to adoles- 



U Details of operative exposure of ductus: 1, Base of heart and great vessels; parietal 
pleura being opened along dotted line. 2, Presenting fat and areolar tissue dissected to isolate 
recurrent laryngeal nerve. 3, Ductus completely freed of overlying fat. 4, Posterior wall of 
ductus freed hy blunt dissection. 5, Double ligatures in place, and one of them has been tied. 

6, .Both ligatures tied; sclerosing fluid being injected between them. (Gross: J. A, M. A.) 

of developing important complications, cence. In some cases the deviation of 
however, appear to be relatively high, blood by way of the shunt may be coun- 
the risks of surgery can be taken with terbalanced by an appreciable increase in 
impunity. Criteria of selection of cases the left ventricular output per minute; 
for surgery are as follows : When physi- but in this accomplishment the heart may 
cal development is significantly retarded be so overworked that eventually myo- 
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cardial failure occurs. Physiologic stud- 
ies showed the left ventricular output of 
some of the older patients in this group 
to be 2 or 3 times the expected normal. 
Myocardial failure rarely occurs before 
puberty ; if ever it is to be a serious men- 
ace, it almost invariably manifests itself 
before the age of 30 years. The presence 
or history of cardiac failure in any form 
is a definite indication for operation ; this 
includes any cardiac embarrassment, 
such as appreciable enlargement of the 
heart, undue increase in its rate and beat 
after mild exercise, and overactive car- 
diac impulse by physical or fluoroscopic 
examination, even though frank failure 
does not exist. 

The question of whether the danger 
of a future Streptococcus viridans infec- 
tion is a justification for operation is de- 
batable. Theoretically, if the fistula 
could be closed off and the swirling of 
blood in the pulmonary artery be thereby 
abolished, the subsequent incidence of 
fatal bacterial infection would probably 
be reduced. Complete obliteration of the 
vessel can be accomplished by ligation in 
some cases, but there are others in which 
a tiny pinhole opening persists no mat- 
ter how tightly the ligatures are applied. 
Ligation of a ductus can diminish 
greatly the mechanical burden of a heart 
and can improve the peripheral circu- 
lation, but at the same time a small open- 
ing can maintain some swirling of pul- 
monary artery blood and continue the 
danger of subacute bacterial endocardi- 
tis. It is believed, therefore, that, with 
the present operation, there is little jus- 
tification for submitting individuals to 
surgery solely for the theoretical preven- 
tion of future endocardial or pulmonary 
artery infection. For the patient with a 
superimposed Streptococcus viridans in- 
fection which presumably will end fa- 
tally, closure of the ductus may diminish 
eddying of blood in the pulmonary ar- 


tery, limit the formation of bacterial 
vegetations, and permit better treatment 
by chemotherapy. This optimistic view, 
however, must be discounted by the fact 
that a ductus or pulmonary artery which 
is the seat of bacterial vegetations is apt 
to be eroded and friable, and may rup- 
ture with surgical manipulation. 

Operative Technic — The ductus can be 
adequately and safely brought into view by 
an approach through the left anterolateral 
chest wall (Fig. 10), traversing the left 
pleural cavity, temporarily collapsing the left 
lung, opening the parietal pleura of the medi- 
astinum (Fig. 11), and then dissecting down 
between the great vessels Great care and 
patience must be exercised in freeing and iso- 
lating the ductus. Heavy braided, waxed, silk 
ligatures were used in all cases, and this was 
supplemented in the more recent ones by in- 
jecting a sclerosing fluid between double liga- 
tures. Following ligation of the ductus, the 
left lung is re-expanded with positive pressure, 
and the chest is closed. In 8 cases the anesthetic 
was cyclopropane , but in the other 2, ether 
in a closed system served quite well; in no 
case was an intratracheal tube used, since a 
tightly fitting face mask adequately permitted 
positive pressure expansion of the lung when- 
ever necessary. 

Results of Operation — Eight of the 
10 surgically treated patients have shown 
a progressive and gratifying improve- 
ment ; 1 patient died 2 weeks after opera- 
tion from a Staphylococcus aureus infec- 
tion, and 1 who proved to have a compli- 
cated cardiac abnormality has derived 
only slight benefit from operation. One 
patient, aged 11 years, has shown a gain 
of 22 lb. (10 kg.) in 18 months after 
the operation ; and a significant increase 
in weight has occurred in 3 other cases 
in 4, 12 and 15 months, respectively, 
after operation. The 8 patients particu- 
larly benefited have shown a definite im- 
provement in capacity for exercise. Sev- 
eral patients spontaneously have noticed 
an improved peripheral circulation, their 
feet and hands being warmer than pre- 
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viously during cold weather. A rise in 
diastolic blood-pressure was found in 
each case after operation. 


PERIPHERAL, VASCULAR 
DISEASE 

Thrombophlebitis 

Role of Vasospasm in Production 
of Clinical Manifestations — In recent 
clinical and experimental investigations, 
Ochsner and DeBakey 35 have demon- 
strated that many of the clinical mani- 
festations of thrombophlebitis are due to 
vasospasm of the arterial and venous 
systems, and that a re-establishment of 
the normal exchange of intravascular 
and perivascular fluids can be produced 
by interruption of the vasoconstrictor 
impulses with procaine hydrochloride in- 
filtration of the sympathetic ganglions. 

“As a result of the vasoconstricting 
impulses initiated in the thrombosed seg- 
ment there occur a number of factors 
which tend to increase the amount of 
perivascular fluid, i. e., edema (Fig. 12). 
Venous spasm, in addition to the me- 
chanical blockage of the involved seg- 
ment of vein, results in a marked in- 
crease in intravenous pressure. This in- 
crease in venous pressure augments the 
filtration pressure and favors the in- 
creased transudation of vascular fluid 
into the perivascular spaces. Because of 
the associated arteriolar spasm and evi- 
dences of diminished vascularity there 
probably occurs a relative anoxia of the 
capillary endothelium, favoring increased 
permeability of this membrane and con- 
sequent increased transudation of vascu- 
lar fluid into the perivascular spaces 
(Fig. 12). The reflex vasoconstriction 
of the arterioles and the increased 
venous pressure produce a marked dimi- 
nution in the arteriolar pulsations which 
are so essential for the flow of lymph, as 


shown by McMaster and Parsons (Par- 
sons and McMaster 36 ; McMaster and 
Parsons 37 ). This results in a decrease 
m lymph flow and stagnation of tissue 
fluids. Because of the accumulation of 
proteins in the perivascular fluid a 
vicious circle is set up m that the osmotic 
pressure of the perivascular fluids ap- 



Fig, 12 — Diagram of production of edema 
in thrombophlebitis. As shown by arrows, 
there is a greater amount of fluids leaving 
blood-vessels and entering tissues than that 
leaving tissues and entering blood and lym- 
phatic vessels Increased transudation of 
fluids from vascular system into perivascular 
spaces is due to several factors As a result 
of vasoconstrictor impulses initiated m throm- 
bosed venous segment there is produced a 
reflex vasospasm involving both arterial and 
venous elements of vascular tree. Thus, there 
occurs marked increase in venous pressure 
with consequent augmentation of filtration 
pressure and relative anoxia of capillary endo- 
thelium, both of which favor an increased 
transudation of vascular fluid into perivascu- 
lar tissue Marked diminution of peripheral 
pulsations consequent to vasospasm and in- 
creased venous pressure results in a decrease 
in lymph flow and stagnation of tissue fluids. 
(Ochsner and DeBakey: J. A. M. A.) 

proaches that of the fluid within the 
vessels, tending to prevent the reabsorp- 
tion of fluid from the perivascular spaces 
into the vascular tree.” 

By interrupting vasoconstrictor im- 
pulses with procaine hydrochloride in- 
filtration of the sympathetic gan- 
glions (Fig. 13), re-establishment of the 
normal exchange of intravascular and 
perivascular fluids has been accom- 
plished both experimentally and clini- 
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cally In an experimental investigation 
DeBakey, Burch and Ochsner 38 found 
that ligation of the femoral vein in dogs 
brought about a marked diminution in 
volume pulsations of the corresponding 
foot and that a chemical irritant (sodium 
salicylate, 40 per cent) placed either in 
the lumen or m the perivascular tissue 
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Fig. 13 — Diagram of mechanism by which 
procaine hydrochloride block produces im- 
provement in thrombophlebitic edema Inter- 
ruption of vasoconstrictor impulses results in 
decrease in venous pressure, increased vascu- 
larity and increased peripheral pulsations 
Diminished venous pressure results in de- 
creased filtration pressure and thus tends to 
prevent increased transudation of vascular 
fluid into perivascular spaces Increased vascu- 
larity re-establishes normal oxygenation of 
vascular endothelium and permits return of 
normal permeability, which prohibits exces- 
sive transudation. Increased pulsations favor 
removal of perivascular fluids by increasing 
lymph flow. (Ochsner and DeBakey. J A 
M. A ) 

of an isolated segment of this vein pro- 
duced further diminution in the pulse 
volume. Interruption of nerve path- 
ways, however, by local infiltration of 
procaine hydrochloride around the site 
of the irritated segment or by resection 
of the lumbar sympathetic ganglions and 
chain abolished or prevented this effect. 
Similar observations have been made on 
patients with thrombophlebitis, who 
showed a definite decrease in the vol- 
ume pulsations of the digits of the in- 
volved extremity; after procaine block 


of the lumbar sympathetic nerves the 
volume pulsations returned to normal. 

Of 15 cases with thrombophlebitis of 
the extremities, in 2 cases bilateral, treated 
by procaine block of the sympathetics, 
prompt and permanent relief of pain 
was effected in all instances ; in one-half 
of the cases the edema completely sub- 
sided in 8 days, and in the remainder 
within 12 days; and 60 per cent of the 
patients were discharged from the hospi- 
tal as cured within 8 days after the in- 
stitution of therapy. In these cases there 
was considerable variation in the length 
of time between the onset of the throm- 
bophlebitic process and the institution of 
therapy ; the longest period was 28 days 
and the shortest 1 day. It was found 
best to make the injections every 24 to 
4S hours as long as fever persisted. In 
the 17 thrombophlebitic processes, 6 had 
only 1 injection, 5 had 2 injections, 3 
had 3 injections and 1 each had 4, 5 
and 6 injections, respectively ; thus, in 65 
per cent of the cases relief was obtained 
by 2 injections or less. 

In involvement of the lower extremity, 
the lumbar sympathetic ganglions were 
blocked with 1 per cent procaine hydro- 
chloride, the posterior approach being 
employed, as described by the authors 
(Ochsner and DeBakey) 39 and as illus- 
trated in Fig. 14. For the upper extrem- 
ity the anterior approach to the stellate 
ganglion, as illustrated in Figs. 15 and 
16, is preferred. 

Arteriosclerosis Obliterans 

Treatment — That in recent years the 
trend in peripheral vascular disease has 
been toward conservative therapy as 
against radical surgery is pointed out by 
Wright. 40 Marked success has attended 
this trend in the treatment of thrombo- 
angiitis obliterans. The major amputa- 
tion rate, which formerly averaged about 
70 per cent, is now averaging from 3 to 
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10 per cent in several leading vascular 
clinics. On the other hand, however, 
arteriosclerosis obliterans has been less 
responsive to conservative therapy for a 
number of reasons: 

1 We are dealing with older tissues with 
less resistance to infection and less capacity 
for regrowth 

2 Many of these patients are seriously 
handicapped by diabetes mellitus, arterioscler- 


capacity to the ischemic tissues in response to 
metabolic demands 

4. Spasm plays a less important part in 
arteriosclerosis obliterans than m thrombo- 
angiitis obliterans, and hence therapy directed 
at the production of vasodilatation is, as would 
be expected, less effectual 

In spite of these handicaps, definite 
improvement in the amputation rate has 
been achieved by the selective and con- 
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Fig. 14 — Technic of lumbar sympathetic block in thrombophlebitis of lower extremities, 
A, Lateral recumbent position of patient. B, Cutaneous sites of puncture lie on a horizontal level 
with and 2J4 fingerbreadthsi lateral to upper part of spinal processes of first 4 lumbar vertebrae. 
These puncture sites in the skin are immediately over transverse processes of respective vertebrae. 
C, Each needle is insetted vertically until transverse process of corresponding vertebra is reached 
as represented by dotted needle. Direction of needle is then changed slightly and inserted 2 J /i finger- 
breadths beyond transverse process so that its point lies near anterolateral surface of body of 
vertebra where sympathetic chain lies. (Ochsner and DeBakey : Surgery ) 


otic renal disease, heart disease or other com- 
plications. 

3. The point of blockage in arteriosclerosis 
obliterans is frequently, though not always, 
quite far proximal, thus blocking a large ar- 
terial trunk and reducing the possibilities for 
collateral circulation, whereas characteristically 
thromboangiitis obliterans begins by involving 
the minute distal vessels, very slowly extend- 
ing proximally, giving the collateral vessels a 
better opportunity to establish their functional 


sidered use of the following important 
technics and medications: 

1. Rest of the involved extremities in a 
controlled temperature of from 88° to 94° 
F. (31.1* to 34.4° C). 

2. Soaks and baths at similar temperatures, 
using only mild solutions such as saline, boric 
acid or azochloramide in triacetin 1 : 500. 

3. Heat applied to the abdomen, produc- 
ing reflex vasodilatation. 
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4. Postural exercises, preferably passive, 
by means of the oscillating bed described by 
Sanders. 

5 Pressure-suction boots in a few select- 
ed cases. 

6 Alcohol in the form of spirituous li- 
quors by mouth . 

7. Deproteinated and other pancreatic tis- 
sue extracts by intramuscular injections. 

8 Extreme general care in the protection 
of the feet . 


pads, infra-red, diathermy and short wave ma- 
chines 

3 The use of strong antiseptics. 

4 Meddlesome surgery in unskilled hands. 

Of probable or possible value in the 
treatment of other vascular diseases, but 
of questionable value in the treatment 
of arteriosclerosis obliterans, in the 
writer's experience are : 



Fig 15 — Technic of stellate ganglion block by anterior approach. A, Cutaneous site of puncture 
is 1 cm. medial to midpoint of clavicle and immediately over its upper border. B, Needle is intro- 
duced on a horizontal level with upper border of clavicle and directed posteriorly and medially at a 
45° angle with midline. Point of needle impinges against anterolateral surface of body of seventh 
cervical vertebra at junction between seventh cervical and first thoracic vertebra. (Ochsner and 
DeBakey : Surgery ) 


9. Meticulous attention to any open lesions, 
using only correct technic in their care 

10. Control of diabetes or other complica- 
tions. 

11. The judicious use of the sulfanilamide 
compounds in the presence of infections, se- 
lection being based on the organism present, 
if possible. 

Of almost equal importance is the ne- 
cessity of avoiding: 

1. The use of tobacco. 

2. The use of heat greater than 96° F. 
(35.6° C.), applied to the extremities — espe- 
cially in the form of hot-water bottles, heat 


1. Typhoid vaccine. 

2. Saline or other solutions intra- 
venously. 

3. Intermittent venous hyperemia. 

4. Mecholyl iontophoresis. 

5. Sympathetic surgery. 

6. Vasodilating drugs, nitrites and 
theobromine compounds. 

7. Papaverine, except for its opiate 
effect. 

Certain points should be carefully con- 
sidered before amputation of an extrem- 
ity is decided on: 
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1 The extent and spread of infection of the 
local lesion Rapidly spreading, highly in- 
fected gangrenous areas sometimes demand 
amputation to prevent septic death These are 
now subject to better control with the use of 
the sulfanilamide group 

2 The level of blockage of the major ar- 
terial trunk of the affected extremity, the 
amount of compensatory reserve and the col- 
lateral vessels active These facts can be 


amputation of the second leg It is therefoie of 
vital importance to be conservative if possible 
in such a case 

4 The age and general condition of the 
patient It should be remembered that about 
50 per cent of arteriosclerotic patients fail to 
learn to walk on an artificial limb after a mid- 
thigh amputation and that such a patient can- 
not usually be said to be living a full or use- 
ful life Diabetes, when present, seriously com- 
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Fig 16 — Diagrammatic drawing illustrating introduction of needle posteriorly and medially 
at a 45° angle with midline so that point of needle impinges against anterolateral surface of body 
of seventh cervical vertebra or at junction between seventh cervical and first thoracic vertebrae 
where stellate ganglion lies. (Ochsner and DeBakey Surgery ) 


ascertained by the use of the oscillometer, 
thermocouple readings with vasodilator tests, 
artenographic studies, ergometric tests, hista- 
mine flare tests and other methods Amputa- 
tion should be high enough to avoid the need 
for secondary surgery 

3 The status of the remainder of the periph- 
eral circulation This is particularly impor- 
tant when 1 leg is involved Examination fre- 
quently reveals that the circulation is actually 
poorer m the opposite leg, but, having escaped 
trauma, no open lesion has as yet appeared 
Amputation of 1 leg m these cases is not in- 
frequently followed shortly by the need for 


plicates the entire picture, whether one wishes 
to be conservative or ladical 

While it is easier to study the circula- 
tion of the extremities, information thus 
obtained may help one to understand 
similar processes occurring in less acces- 
sible blood vessels 

As stated by Wright, arteriosclerosis, 
the vastest of all medical problems of the 
future, remains the most neglected The 
medical schools for the most part give 
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inadequate training in its study and 
care ; and too frequently the practicing 
physician fails to recognize its manifes- 
tations until gangrene has occurred. Too 
few research workers have engaged in 
the study of arteriosclerosis, to a large 
extent because of lack of endowment. 
But “the question may well be raised as 
to whether we should justifiably bend 
our efforts toward the further prolonga- 
tion of life unless we are prepared to in- 
sure that increasing age will bring hap- 
piness to the individual and avoid un- 
bearable hardship on the community ” 

Development of Collateral Venous 
Circulation in Extremities 

The mode of development of venous 
collaterals after obstruction of the large 
veins of the extremities has been studied 
by Veal. 41 Occlusion of the main venous 
channels of an extremity produces 
changes in the local venous, arterial, 
lymphatic, and tissue fluid circulation ; in 
the main, the alterations that occur de- 
pend upon the size of the veins involved, 
the level of occlusion, and the number of 
tributaries obstructed. In acute venous 
obstruction, particularly when caused by 
an inflammatory condition, there is an 
associated arterial spasm, which may be 
so marked as to simulate acute throm- 
bosis or embolism. The end-results of 
impairment of the venous circulation of 
the extremities depend upon how much 
collateral circulation develops. 

The first change that occurs after ob- 
struction of a large venous trunk is an 
elevation of the local venous pressure. 
In a series of cases studied by Veal the 
elevation of the local venous pressure 
has ranged from 170 to 1400 mm. of 
saline. (The normal venous pressure in 
the arm at the level of the heart ranges 
up to 12 cm. of water; and in normal 
subjects fluid is filtered into the tissues 
of the forearm when the venous pressure 


exceeds 15 cm of water.) The collateral 
channels developed on occlusion of the 
large veins may be adequate only when 
the extremity is at rest and at the level 
of the heart ; with prolonged exercise, or 
when the limb is allowed to hang in a 
dependent position for a long period, 
edema reappears. The swelling occurring 
after active exercise is a result of the tre- 
mendous increase in the volume of blood 
flow to the extremity and the fact that the 
venous outflow is not able to keep pace 
with the intake. Following the rise of 
venous pressure and the development of 
the edema, the lymphatic vessels are di- 
lated, the valves become incompetent, 
and the lymph circulation becomes quite 
sluggish or ceases entirely. 

After obstruction of a main venous 
trunk, the first venous structural change 
is dilatation of the vessel distal to the 
point of occlusion, with consequent fail- 
ure of the valves to close completely, and 
the shunting of blood through the com- 
municating veins into the more super- 
ficial companion trunks, such as the 
cephalic when the axillary and the sub- 
clavian veins are occluded (Figs. 17 and 
18), and the great saphenous when the 
femoral and iliac veins are involved. 
These companion veins dilate, and their 
valves become incompetent. If this fails 
to compensate for the obstruction, there 
is a reversal of blood flow into the tribu- 
taries, and they become dilated, tortuous, 
and elongated; their branches, in turn, 
become enlarged, and there is a reversal 
of flow into these small veins. These 
new outlets form anastomoses with veins 
above the obstructed area. Often, long 
and tortuous courses are formed in an 
effort to provide an outlet for the venous 
blood which is under abnormally high 
pressure. In a few cases an outgrowth 
of small tufts of veins, budding from the 
tip of the obstructed vessel, has been 
observed. 
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Fig. 17 — Normal venogram, made by injecting the basilic and cephalic simultaneously with a 2-way 
syringe. Note intact valves and absence of collaterals and tributaries. (Veal : Am Heart J.) 




Fig. 18 — Complete obstruction of basilic, axillary and subclavian veins Tremendous develop- 
ment of collateral vessels over shoulder, upper chest and neck. Note tortuous, irregular course and 
distribution of collaterals. (Veal : Am. Heart J.) 
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As long as the superficial veim are 
allowed to remain open, there is little 
tendency to form new, deep connections 
or anastomoses in the deeper layers of 
the extremities because of the relatively 
greater tissue pressure therein ; in fact, 
deep veins when obstructed have a tend- 
ency to grow much smaller as the col- 
laterals develop into the mam channels 


arterial spasm by preventing the loss of 
heat from the extremity. It should be 
worn continuously for several months, 
until deep collaterals sufficient to com- 
pensate for the obstruction have been de- 
veloped. The patient may be allowed out 
of bed as soon as the exciting cause of 
the thrombophlebitis will permit. By 
protecting the superficial venous circula- 



Fig* 19 — Apparatus and “exercise test” for studying antecubital venous pressure. 
(Veal and Hussey . Am Heart J ) 


This feature is very important because 
the superficial vessels depend to a great 
extent on muscular action to propel the 
blood forward ; it is particularly true 
when the valves are incompetent and 
the limb is dependent. In an attempt to 
bring about the formation of deep collat- 
eral vessels after femoroiiiac thrombo- 
sis, encouraging results have been at- 
tained by obliterating the superficial 
veins immediately by the application of 
an Unna’s boot from the toes to the hip. 
The boot tends to relieve the pain and 
lessen the edema; also it diminishes the 


tion and encouraging the formation of 
deep collaterals, there is hope that the 
late sequelae of thrombophlebitis may be 
prevented. 

Venous Obstruction in Upper and 
Lower Extremities 

“Exercise Tests” in Connection 
with Venous Pressure Measurements 
— Methods of measuring “general” or 
“local” venous pressure in the antecubi- 
tal vein and “local” venous pressure in 
the popliteal vein during exercise have 
been described by Veal and Hussey . 42 
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The apparatus used (Fig. 19) consisted 
of a 19-gauge needle and a 2 cc. syringe 
with a side-arm to which a calibrated 
glass measuring tube of 4 mm. bore is 
connected by means of rubber tubing ; 
the other end of the glass tube is con- 
nected to a glass reservoir containing 
physiologic salt solution. With the arm 
abducted to an angle of about 45°, the 
needle is introduced into one of the veins 
of the antecubital fossa ; and the plunger 
of the syringe is drawn back, allowing 
saline to run through the side-arm into 
the syringe, and thence into the vein. 
The reservoir is then detached from the 
apparatus, and the zero point of the 
calibrated tube is placed 10 cm. above 
the skin of the patient’s back, which 
reference point has been shown by Ly- 
ons, Kennedy and Burwell 43 to be ap- 
proximately level with the right auri- 
cle. With this technic, normal persons 
have a venous pressure of from 50 to 
150 mm., which constitutes the basal 
venous pressure. 

The usefulness of venous pressure 
measurements in the differentiation of 
edema caused by lymphatic obstruction 
from that caused by venous obstruction 
has been demonstrated in a study of 
cases of edema of the arm following rad- 
ical mastectomy (Veal). 44 In certain 
cases of venous obstruction with estab- 
lished collateral circulation, inadequacy 
of the collateral circulation is shown by 
the appearance of edema following exer- 
cise. With the thought that measure- 
ment of venous pressure during exercise 
would indicate more actually the pres- 
ence and degree of venous obstruction, 
exercise tests have been developed for 
use in the upper and lower extremities, 
respectively. 

When the upper extremity is involved, 
the pressure in the antecubital vein is 
measured as usual, and then with the 
apparatus still in use, the patient is told 


to close and open his hand, squeezing a 
roll of bandage tightly with each con- 
traction and relaxing completely when 
the hand is open (Fig 19). This is con- 
tinued for 1 minute, during which the 
patient usually will have clenched his fist 
from 30 to 40 times. It is important to 
have the patient restrict his exertion to 
the arm and to breathe regularly and 
evenly. If the venous pressure is so 
high that it cannot be recorded conven- 
iently with the saline manometer, a mer- 
cury manometer can be substituted by 
means of a 3-way stopcock. In normal 
subjects a rise of more than 10 mm. of 
saline has not been observed, and at the 
conclusion of the exercise the pressure 
returns very promptly to, or slightly be- 
low, the basal level. In congestive heart- 
failure the venous pressure may be in- 
itially high, but the effect of the exercise 
test is the same as in normal persons. 
In cases of local obstruction of the axil- 
lary or subclavian vein, however, the 
venous pressure rises steadily during the 
exercise test, whether or not it is initially 
high, and it may reach a peak within the 
usual 1 -minute period of exercise, or 
may not attain its maximum level until 
the exercise is continued for several min- 
utes, or even longer. In every case of 
this type the rise of venous pressure has 
exceeded 50 mm. of saline (in 1 case the 
rise was 962 mm.) ; and on completion 
of the test the fall in pressure has been 
slower than in normal subjects, at times 
not reaching the initial level for several 
minutes. 

Measurement of the femoral venous 
pressure is made with the same appa- 
ratus and technic as used for the upper 
extremity, except that a tourniquet is 
not needed. The needle is introduced 
through the skin into the femoral vein 
at a point about 1 inch distal to the in- 
guinal ligament, just medial to the 
femoral artery. This method has found 
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practically no application m the study tions may not be altered by partial ob- 
and diagnosis of localized venous ob- struction of the veins. Moreover, meas- 
struction in the lower extremity. The uring the venous pressure in the leg or 
manifestations of obstruction of the iliac thigh while the patient is standing is 
and femoral veins are often clear-cut and usually not helpful in the diagnosis of 
easily recognized. It may be difficult to venous obstruction because such pres- 
be sure whether or not slight venous ob- sures vary widely in normal persons. 



Fig 20 — Anatomic relations of popliteal vein. 
(Veal and Hussey : Am. Heart J.) 


struction is present, however, especially and only the '‘local” venous pressure can 
when clinical evidence of phlebitis or be measured in this way. A record of 
venous collateral circulation is lacking, the changes which take place in the “lo- 
in such cases measurement of the pres- cal” venous pressure of the lower ex- 
sure in the femoral vein, or in one of the tremity during exercise in the upright 
superficial veins of the leg, with the pa- position, obtained by using the popliteal 
tient supine, may be of no assistance, and vein, is useful, however, in the detection 
the results may even be misleading. Just of venous obstruction, 
as in the upper extremity, the venous The popliteal vein lies superficial to 
pressure under relatively basal condi- the popliteal artery and medial to the 

15 
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The apparatus used (Fig. 19) consisted 
of a 19-gauge needle and a 2 cc. syringe 
with a side-arm to which a calibrated 
glass measuring tube of 4 mm. bore is 
connected by means of rubber tubing ; 
the other end of the glass tube is con- 
nected to a glass reservoir containing 
physiologic salt solution. With the arm 
abducted to an angle of about 45°, the 
needle is introduced into one of the veins 
of the antecubital fossa ; and the plunger 
of the syringe is drawn back, allowing 
saline to run through the side-arm into 
the syringe, and thence into the vein. 
The reservoir is then detached from the 
apparatus, and the zero point of the 
calibrated tube is placed 10 cm. above 
the skin of the patient’s back, which 
reference point has been shown by Ly- 
ons, Kennedy and Burwell 43 to be ap- 
proximately level with the right auri- 
cle. With this technic, normal persons 
have a venous pressure of from 50 to 
150 mm., which constitutes the basal 
venous pressure. 

The usefulness of venous pressure 
measurements in the differentiation of 
edema caused by lymphatic obstruction 
from that caused by venous obstruction 
has been demonstrated in a study of 
cases of edema of the arm following rad- 
ical mastectomy (Veal). 44 In certain 
cases of venous obstruction with estab- 
lished collateral circulation, inadequacy 
of the collateral circulation is shown by 
the appearance of edema following exer- 
cise. With the thought that measure- 
ment of venous pressure during exercise 
would indicate more actually the pres- 
ence and degree of venous obstruction, 
exercise tests have been developed for 
use in the upper and lower extremities, 
respectively. 

When the upper extremity is involved, 
the pressure in the antecubital vein is 
measured as usual, and then with the 
apparatus still in use, the patient is told 


to close and open his hand, squeezing a 
roll of bandage tightly with each con- 
traction and relaxing completely when 
the hand is open (Fig 19). This is con- 
tinued for 1 minute, during which the 
patient usually will have clenched his fist 
from 30 to 40 times. It is important to 
have the patient restrict his exertion to 
the arm and to breathe regularly and 
evenly. If the venous pressure is so 
high that it cannot be recorded conven- 
iently with the saline manometer, a mer- 
cury manometer can be substituted by 
means of a 3-way stopcock. In normal 
subjects a rise of more than 10 mm. of 
saline has not been observed, and at the 
conclusion of the exercise the pressure 
returns very promptly to, or slightly be- 
low, the basal level. In congestive heart- 
failure the venous pressure may be in- 
itially high, but the effect of the exercise 
test is the same as in normal persons. 
In cases of local obstruction of the axil- 
lary or subclavian vein, however, the 
venous pressure rises steadily during the 
exercise test, whether or not it is initially 
high, and it may reach a peak within the 
usual 1 -minute period of exercise, or 
may not attain its maximum level until 
the exercise is continued for several min- 
utes, or even longer. In every case of 
this type the rise of venous pressure has 
exceeded 50 mm. of saline (in 1 case the 
rise was 962 mm.) ; and on completion 
of the test the fall in pressure has been 
slower than in normal subjects, at times 
not reaching the initial level for several 
minutes. 

Measurement of the femoral venous 
pressure is made with the same appa- 
ratus and technic as used for the upper 
extremity, except that a tourniquet is 
not needed. The needle is introduced 
through the skin into the femoral vein 
at a point about 1 inch distal to the in- 
guinal ligament, just medial to the 
femoral artery. This method has found 
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the column of mercury will fluctuate 
slightly, rising each time the patient 
moves up on his toes and falling when 
he lowers himself ; the average range of 
this fluctuation is about 4 mm. above 
and below the initial pressure. 

The study reveals that “exercise tests” 
are of particular value in connection with 
measurement of the venous pressure in 
cases of local venous obstruction in 
which the venous pressure is normal dur- 
ing rest and high only during exertion. 
The tests are apparently sensitive 
enough to detect venous obstruction 
when other signs are lacking. They 
are useful in distinguishing between 
various types of peripheral edema; and 
the positive response to the test in cases 
of chronic cardiac compression and com- 
pression of the superior vena cava by 
mediastinal tumors, or other lesions, ren- 
ders it of value in the differentiation of 
these conditions from heart-failure. 


PREGNANCY AND 
HEART DISEASE 

Cardiac Changes — To ascertain the 
cardiac changes which may result from 
the gravid state, 73 apparently normal 
patients were followed through preg- 
nancy by Sodeman. 45 The findings 
were grouped, as follows: (1) Physio- 
logic changes, including so-called “gesta- 
tory heart disease”; (2) changes de- 
pendent upon toxemia and nephritis ; and 
(3) post-partum heart-failure. 

During pregnancy the enlarging 
uterus and its contents require nourish- 
ment and increase circulatory demands ; 
new endocrine relationships appear ; 
metabolic processes are accelerated; and 
cardiac displacement takes place, with 
an increase in the cardiac dullness to 
percussion and an increase in the trans- 
verse diameter on radiologic examina- 
tion. In the latter half of pregnancy the 


cardiac output is increased as much as 
50 per cent above normal ; and oxygen 
consumption, velocity of blood flow, and 
blood volume are increased. These 
changes have been explained as the re- 
sult of an arteriovenous communication 
in the placenta, and from obstruction to 
venous return by the enlarged uterus. 46 
But mere anatomic readjustments may 
be responsible, in part, for changes in the 
pulmonary second sound and edema of 
the ankles. The latter not infrequently 
is the result of interference with the re- 
turn of blood from the lower extremities 
caused by pressure of the enlarging 
uterus. 

Physiologic Changes — Thirty-one 
of the 73 patients developed palpitation 
or dyspnea, or both, of sufficient seventy 
to constitute a complaint ; only 2 patients 
suffered from choking or “smothering” 
at night. Soft systolic murmurs were 
common, and at times were markedly 
affected by posture. In 30 instances, 
soft, short, transient, systolic murmurs 
were heard; and of the more constant 
systolic murmurs, 18 were both apical 
and basal, 6 were apical alone, and 8 were 
basal alone. Two of the 6 apical, and 3 
of the basal, murmurs failed to disappear 
post partum (these murmurs were pres- 
ent, but less loud, when the patient was 
first seen in the first trimester, appar- 
ently having been present before preg- 
nancy) ; in the remaining patients, the 
murmurs appeared in the second and 
third trimesters. One patient presented 
a high-pitched, blowing aortic diastolic 
murmur. Gallop rhythm was found in 
8, and a definite accentuation of the pul- 
monic second sound in 31 patients. In 
12 individuals the heart was definitely 
beyond the midclavicular line (in 10 
of whom the presence of enlargement 
was confirmed by x-ray examination) 
In 4 patients tachycardia was recorded 
graphically at some time or another; in 
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The apparatus used (Fig. 19) consisted 
of a 19-gauge needle and a 2 cc. syringe 
with a side-arm to which a calibrated 
glass measuring tube of 4 mm. bore is 
connected by means of rubber tubing ; 
the other end of the glass tube is con- 
nected to a glass reservoir containing 
physiologic salt solution. With the arm 
abducted to an angle of about 45°, the 
needle is introduced into one of the veins 
of the antecubital fossa ; and the plunger 
of the syringe is drawn back, allowing 
saline to run through the side-arm into 
the syringe, and thence into the vein. 
The reservoir is then detached from the 
apparatus, and the zero point of the 
calibrated tube is placed 10 cm. above 
the skin of the patient’s back, which 
reference point has been shown by Ly- 
ons, Kennedy and Burwell 43 to be ap- 
proximately level with the right auri- 
cle. With this technic, normal persons 
have a venous pressure of from 50 to 
150 mm., which constitutes the basal 
venous pressure. 

The usefulness of venous pressure 
measurements in the differentiation of 
edema caused by lymphatic obstruction 
from that caused by venous obstruction 
has been demonstrated in a study of 
cases of edema of the arm following rad- 
ical mastectomy (Veal). 44 In certain 
cases of venous obstruction with estab- 
lished collateral circulation, inadequacy 
of the collateral circulation is shown by 
the appearance of edema following exer- 
cise. With the thought that measure- 
ment of venous pressure during exercise 
would indicate more actually the pres- 
ence and degree of venous obstruction, 
exercise tests have been developed for 
use in the upper and lower extremities, 
respectively. 

When the upper extremity is involved, 
the pressure in the antecubital vein is 
measured as usual, and then with the 
apparatus still in use, the patient is told 


to close and open his hand, squeezing a 
roll of bandage tightly with each con- 
traction and relaxing completely when 
the hand is open (Fig 19). This is con- 
tinued for 1 minute, during which the 
patient usually will have clenched his fist 
from 30 to 40 times. It is important to 
have the patient restrict his exertion to 
the arm and to breathe regularly and 
evenly. If the venous pressure is so 
high that it cannot be recorded conven- 
iently with the saline manometer, a mer- 
cury manometer can be substituted by 
means of a 3-way stopcock. In normal 
subjects a rise of more than 10 mm. of 
saline has not been observed, and at the 
conclusion of the exercise the pressure 
returns very promptly to, or slightly be- 
low, the basal level. In congestive heart- 
failure the venous pressure may be in- 
itially high, but the effect of the exercise 
test is the same as in normal persons. 
In cases of local obstruction of the axil- 
lary or subclavian vein, however, the 
venous pressure rises steadily during the 
exercise test, whether or not it is initially 
high, and it may reach a peak within the 
usual 1 -minute period of exercise, or 
may not attain its maximum level until 
the exercise is continued for several min- 
utes, or even longer. In every case of 
this type the rise of venous pressure has 
exceeded 50 mm. of saline (in 1 case the 
rise was 962 mm.) ; and on completion 
of the test the fall in pressure has been 
slower than in normal subjects, at times 
not reaching the initial level for several 
minutes. 

Measurement of the femoral venous 
pressure is made with the same appa- 
ratus and technic as used for the upper 
extremity, except that a tourniquet is 
not needed. The needle is introduced 
through the skin into the femoral vein 
at a point about 1 inch distal to the in- 
guinal ligament, just medial to the 
femoral artery. This method has found 
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congestion, elevation of the diastolic 
pressure without a comparable rise in 
systolic pressure, marked peripheral 
edema, and changes in the electrocar- 
diogram. In the experience at Charity 
Hospital, New Orleans, recovery is 
slow ; the outcome usually has been 
good; no deaths have occurred. Other 
clinicians (Gouley, McMillan and Bel- 
let), however, have reported post-mor- 
tem findings on 4 similar patients — re- 
vealing myocardial degeneration “differ- 
ing from the lesions ordinarily associated 
with the current classification of heart 
disease.” In these patients nutritional 
deficiency is common. Changes in endo- 
crine functions may be an etiological 
factor. Since the time when symptoms 
arise coincides with the period in which 
full exercise is resumed, the concomitant 
additional strain upon the heart might 
be of etiologic importance. Parity and 
obstetric complications do not appear to 
be of primary etiologic importance. Re- 
covery is slow; rest in bed is essential. 
Digitalis and the other therapeutic meas- 
ures usually effective in heart failure 
have been of doubtful benefit. 

The cardiac manifestations of the 
nephritic group are quite similar to those 
of the nonnephritic group. In the ne- 
phritic group, however, although evi- 
dence of acute left ventricular failure 
has been found, right-sided heart-failure 
has not occured ; the edema has been in- 
terpreted as nephritic in origin. Also, 
in the nephritic group some evidence of 
sepsis in the first few days of the puer- 
perium, often initiated by a distinct chill, 
has been presented. After the stage of 
sepsis, a latent period of from 14 to 
21 days then is followed by signs of 
hemorrhagic nephritis, including signifi- 
cant hematuria, albuminuria, casts in the 
urine, and edema, in addition to vascu- 
lar changes. Diastolic hypertension in 
the nephritic group has been as marked 


as in the nonnephritic group, and often 
has been accompanied by symptoms of 
encephalopathy. Age, parity, and the 
type of delivery appear to have little to 
do with the disease. 


RHEUMATIC HEART 
DISEASE 

Pathologic Study of Rheumatic 
Heart Disease with Analysis of 796 
Cases — In a study by Clawson 49 of 
4254 cases in which death resulted from 
noncongenital heart disease, rheumatic 
heart disease (including all forms im- 
mediately or indirectly caused by rheu- 
matic infection) was a common, but not 
the most frequent heart disease encoun- 
tered. In 1598 (37.6 per cent) of the 
cases, the heart disease was infectious in 
origin (rheumatic, bacterial, syphilitic, 
toxic myocarditis). There were 796 
cases (18 7 per cent) of rheumatic heart 
disease ; it was responsible for less than 
one-third of the cases of noninfectious 
heart disease (hypertensive heart dis- 
ease, coronary sclerosis, and the various 
types of cor pulmonale). 

The cases of rheumatic heart disease 
were divided into 4 groups : Acute rheu- 
matic endocarditis, 98 cases (12.31 per 
cent) ; recurrent rheumatic endocarditis, 
76 cases (9.54 per cent) ; valve deformi- 
ties, 586 cases (71.6 per cent) ; and ad- 
herent pericardium, 36 cases (4.52 per 
cent). The first group was characterized 
by the presence of verrucous vegetations 
on valves which by gross examination 
appeared not to have been thickened 
previously ; on microscopic examination, 
however, some of the valves showed such 
well-developed blood-vessels that the 
possibility of a previous infection was 
suggested. Auricular endocardial in- 
volvement was practically as common in 
cases of acute rheumatic endocarditis as 
in bacterial endocarditis. The second 
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group , comprising cases of recurrent 
rheumatic endocarditis, was similar to 
the first except that the vegetations were 
on grossly thickened fibrous valves ; and 
in many cases there was a history of 
repeated attacks of rheumatic fever. The 
third group, comprising cases of valvular 
deformities, caused the greatest number 
of deaths (73.5 per cent) ; in some cases 
the valves were completely healed, and 
some showed signs of lingering infection. 
The calcified, nodular, aortic valve de- 
formity, which is regarded by Clawson 
as a rheumatic lesion, comprised 40 per 
cent of all the valve deformities. If it 
were not included among the rheumatic 
lesions, it would have to be concluded 
that rheumatic infection of the aortic 
valve is uncommon. In more than half 
of the cases in the small jourth group, 
comprising cases in which death ap- 
peared to have resulted primarily from 
an adherent pericardium, slight valvular 
deformities were present also. 

The relative incidence of rheumatic 
heart disease in males and females was : 
males, 27 per thousand; females, 31 per 
thousand. The females died earlier than 
the males, probably due to the fact that 
the mitral is the valve most commonly 
involved in females. Males and females 
with the same valve lesions died in the 
same decades. With a mitral valve de- 
formity in either sex, myocardial effi- 
ciency cannot be maintained as long as 
with an aortic valve lesion. Death from 
acute and recurrent rheumatic endocar- 
ditis occurred chiefly in the early dec- 
ades. Death from incompletely or com- 
pletely healed valvular deformities took 
place primarily in the middle decades, 
and from the calcific nodular aortic valve 
deformity in the later decades. The 
valves of the left side of the heart were 
involved in 99.8 per cent of the cases. 
Involvement of the valves of the right 
side was present in 5.6 per cent of the 


cases; but in all but 1 instance there 
was also a lesion of 1 or both of the 
valves of the left side of the heart. In 
the males the aortic and mitral valves 
were involved with equal frequency ; 
among the females aortic involvement 
was ' less common than mitral develop- 
ment. The predilection for the mitral 
valve in females is not understood, but 
it helps to explain why the calcified, 
nodular, aortic deformity is common in 
old men. 

Vegetations begin on the side of the 
valve where the spongiosa layer, which 
contains most of the blood-vessels, is lo- 
cated, i. e., on the ventricular surfaces of 
the aortic and pulmonic cusps, and on 
the auricular surfaces of the mitral and 
tricuspid valves. This suggests that the 
infection may be embolic in origin; but, 
in some cases, small vessels can be seen 
leading from the surface indentations, 
which would indicate that infection may 
occur directly from the blood stream. 
Valves which were thickened and 
scarred from repeated attacks of prolif- 
erative inflammation, showed a marked 
tendency to become calcified. Prolif- 
erative inflammation, of a nodular 
(Aschoff nodule) or diffuse type, was 
usually present, and at times resulted in 
periarterial scarring. Such inflamma- 
tion, although common, was not always 
present in cases of acute or healed rheu- 
matic heart disease; it was more com- 
mon during the acute stage. The stig- 
mas of rheumatic inflammation were 
practically as common in the valve and 
myocardium in the cases of calcified, no- 
dular, aortic valve deformities as in 
those with mitral valve deformities. 

Cardiac hypertrophy was present in 
most of the cases ; it was most marked in 
aortic valve involvement, and less pro- 
nounced when mitral lesions only were 
present. More hypertrophy was found 
among the males, apparently because 
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aortic lesions are commoner among 
males than females Gross areas of fibro- 
sis were rarely seen in cases of rheu- 
matic heart disease, and with a few 
exceptions, the coronary arteries were 
relatively free from severe sclerosis. 
There was no indication that rheumatic 
infection bears any causal relation to cor- 
onary sclerosis. Pericarditis, either acute 
or in the form of adherent pericardium, 
was not a constant accompaniment of 
acute or recurrent rheumatic endocardi- 
tis ; it was no commoner than in 
subacute bacterial endocarditis, and 
therefore cannot be used clinically in the 
differential diagnosis of acute rheumatic 
and subacute bacterial endocarditis. 
Death rarely resulted from the effects of 
an adherent pericardium alone. 

Little evidence for or against any of 
the theories concerning the nature of 
the infectious agent in rheumatic heart 
disease was discovered. The type of in- 
flammatory reaction within the valve 
was very similar to that which occurs in 
frank, streptococcic, subacute bacterial 
endocarditis — which fact might be re- 
garded as evidence in favor of the strep- 
tococcic theory of the etiology of rheu- 
matic fever. The fact that the inflamma- 
tory reaction is a “proliferative” one 
does not definitely support the virus 
theory. It is even questionable whether 
the Aschoff nodule, which varies so de- 
cidedly in structure, and is by no means 
constantly present in cases of rheumatic 
heart disease, is sufficiently characteris- 
tic to justify the suspicion that it is 
caused by a specific infectious agent. 

Several facts of clinical value emerge 
from the analysis of the 796 cases of 
rheumatic heart disease. Rheumatic 
heart disease causes slightly less than 20 
per cent of all deaths from noncongenital 
cardiac disease, which is nearly twice 
the number caused by bacterial endocar- 
ditis, and nearly 3 times as many as 


result from heart disease secondary to 
syphilitic aortitis. As a rule, patients 
with acute rheumatic endocarditis die, 
not during an acute attack, but later, 
from the effects of valvular stenosis and 
insufficiency. Males and females in 
about equal numbers are affected by 
rheumatic heart disease; but the males 
tend to live longer than the females. 
The aortic and mitral valves are in- 
volved with equal frequency in males; 
but mitral valve involvement greatly pre- 
dominates in females. Both males and 
females survive longer with an aortic 
than with a mitral lesion Tricuspid and 
pulmonic lesions, especially healed de- 
formities, rarely occur without an asso- 
ciated aortic or mitral lesion. All non- 
syphilitic aortic valvular deformities 
which lead to cardiac failure appear to 
be rheumatic in origin. 

Valvular Calcifications in Rheu- 
matic and in Nonrheumatic Heart 
Disease — One hundred and forty-eight 
consecutive cases of fatal rheumatic 
heart disease and 125 consecutive cases 
of nonrheumatic heart disease have been 
reviewed by Epstein 50 with regard to 
(1) the incidence and distribution of 
calcifications of the aortic and mitral 
valves, (2) the interrelationship, if any, 
between the presence of valvular calcifi- 
cations and the duration of heart dis- 
ease and symptoms of heart-failure, (3) 
the coincidence of valvular calcifications 
and pericarditis, disease of the coronary 
arteries, aortic calcification and electro- 
cardiographic changes, and (4) the in- 
fluence of valvular calcifications on the 
weight of the heart. 

Slight and moderate calcifications in 
the mitral valve, found in 64 cases of 
rheumatic heart disease, were located 
most frequently m the leaflets. The smelli- 
est deposits were situated on the bodies 
of the leaflets or the endocardium of the 
left auricle adjacent to the insertion of 
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the leaflets; when the lesions were ex- 
tensive the free margins were often in- 
volved. In 38 cases deposits were lim- 
ited to the mitral valve ; mitral stenosis 
or a double mitral lesion was present 
in each instance in this group. The de- 
gree of valvular deformity, however, did 
not necessarily parallel the degree of cal- 
cification. Pinpoint mitral ostia occurred 
in hearts with minimal calcifications, as 
well as in those which had far more ex- 
tensive deposits; and tight mitral steno- 
sis, with leaflets of cartilaginous density, 
was not uncommon in patients who had 
no valvular calcifications, particularly 
those in the younger age groups. Exten- 
sion of the calcifications into the annulus 
of the mitral valve was uncommon. Cal- 
cifications limited to the aortic valve oc- 
curred in 16 of the cases of rheumatic 
heart disease; 8 others had calcifications 
of the mitral as well as of the aortic 
valve, and 2 patients had extensive tri- 
valvular deposits, involving the mitral, 
aortic, and tricuspid valves Twenty of 
these 26 patients were over 40 years of 
age. In patients under 30 years of age 
with rheumatic heart disease, calcifica- 
tions of the aortic valve were accom- 
panied by extensive changes and calci- 
fication in the mitral valve. In older 
patients the aortic valve lesions asso- 
ciated with the calcific deposits were 
usually less extensive than those in 
younger persons. Frequent association 
with lesions of mitral valve was found, 
but calcifications m mitral leaflets in such 
persons were not common. The electro- 
cardiographic changes in the rheumatic 
group were those usually associated with 
active rheumatic heart disease and dis- 
ease of the coronary arteries. 

In the group of 125 patients with non- 
rheumatic (hypertensive and arterio- 
sclerotic) heart disease, calcifications 
were present in the valves of 27 (16 
males and 11 females), all over 50 years 


of age. The mitral valve alone was in- 
volved in 9 instances ; the aortic valve 
alone in 12 ; the mitral and aortic valves 
in 4; the mitral, aortic and tricuspid 
valves in 1 ; and the mitral, aortic and 
pulmonary valves in 1. In each of the 
9 cases the calcifications of the mitral 
valve were limited to the annulus (7 
being of advanced degree; 2, moderate). 
Concomitant valvular defects were un- 
common in this group. That the auscul- 
tatory findings were within normal lim- 
its may indicate that the calcifications did 
not produce significant changes either in 
the anatomic function of the valve or in 
the heart sounds. Calcifications of the 
aortic valve in nonrheumatic heart dis- 
ease were equally frequent in the leaflets 
and in the annulus ; in some instances 
both structures were involved. Five of 
the 12 patients with calcifications lim- 
ited to the aortic valve had valvular de- 
fects; 2 had double aortic lesions; 2, 
aortic insufficiency; and 1, aortic steno- 
sis ; the calcific deposits were “advanced” 
in 4 of the cases Of the remaining 7 
patients, 3 had extensive calcifications 
without valvular defects. Aortic valvular 
defects due to calcific deposits were rel- 
atively frequent, but, as a rule, were not 
as extensive as those seen in cases of 
rheumatic heart disease with calcification 
of the valves. Advanced calcifications of 
the aortic valve, however, were present 
in patients who had had neither clini- 
cally demonstrable defects of the aortic 
valve nor symptoms of heart-failure. 
The electrocardiographic changes were 
those resulting from disease of the coro- 
nary arteries. Auricular fibrillation and 
partial bundle-branch block were the 
most frequent arrhythmias. No changes 
which might be interpreted as indicative 
of calcifications of the aortic valve could 
be demonstrated. 

The weights of the hearts with calci- 
fied valves were independent of the de- 
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gree of calcifications Disease of the 
coronary arteries and aortic arteriosclero- 
sis with calcification were more frequent 
in the nonrheumatic than in the rheu- 
matic group. Patients with rheumatic 
heart disease who had survived the age 
of 40 years, however, had calcific de- 
posits similar in extent and distribution 
to those of patients with nonrheumatic 
heart disease. In view of the fact that 
the incidence of calcifications of the 
aortic valve was definitely greater in the 
rheumatic group after the age of 40 
years, it is reasonable to assume that 
the same process might be responsible 
for the calcifications in the 2 groups. 
The possibility of calcification occurring 
on the site of an old rheumatic lesion, 
thereby speeding the disease process, de- 
serves consideration. Pericarditis was 
more frequent in the rheumatic group, 
and, when present, may point to a rheu- 
matic origin. 

The presence of calcifications in the 
heart valves did not appreciably alter the 
prognosis, nor did there seem to be any 
relationship between the duration of 
symptoms of heart-failure or of known 
heart disease and the presence of cal- 
careous deposits. The symptoms of 
heart-failure appeared to be related to 
the effect of the valvular deformity on 
the myocardium. And the degree of val- 
vular deformity may be the same with or 
without calcareous deposits, which fact 
is borne out by the similarity in the 
incidence of heart-failure in patients 
with rheumatic heart disease and in 
those without valvular calcifications, as 
well as by the relatively low incidence 
of heart-failure in nonrheumatic heart 
disease with valvular calcifications. 

Pure Mitral Stenosis in Young 
Persons 

In a clinical study of 81 young pa- 
tients with physical signs of so-called 


pure mitral stenosis, Walsh, Bland and 
Jones 51 have concluded that a relatively 
mild form of rheumatic fever appears to 
favor the development of this particular 
lesion. In the majority of instances, the 
evolution of the physical signs prior to 
the establishment of this valvular de- 
formity required 5 to 15 years. In the 
study the physical signs which charac- 
terized pure mitral stenosis were (1) a 
low-pitched (often coarse) murmur at 
or near the cardiac apex, which begins 
in mid or late diastole and ends with 
crescendo in (2) an abrupt, slapping 
first sound ; a corresponding thrill and 
shock were commonly associated with 
the more advanced lesions, and accen- 
tuation of the pulmonary second sound 
was usually present. A considerable 
number of patients with undoubted 
mitral stenosis who, in addition to the 
physical signs mentioned, had a blowing 
systolic murmur at the apex, characteris- 
tic of associated mitral regurgitation, 
were excluded. The average age at 
which the initial rheumatic fever began 
in this special group was 9.3 years, 
which closely approximated the age of 
onset in 1700 children studied since 
1920 at the House of the Good Samari- 
tan in Boston. No patient beyond 21 
years of age at the onset of rheumatic 
fever was included. 

In 48 of the 81 patients the changing 
physical signs in the heart prior to the 
stage of pure mitral stenosis were ob- 
served; in the remaining 33 patients the 
signs were already established when the 
patients were first seen. As shown in 
Table V, in relatively few instances (5 
patients) did pure mitral stenosis be- 
come established in the first five-year 
period; the earliest occurrence was 3 
years after the initial attack of rheumatic 
fever. In the majority of the patients 
(27), it developed during the second 
5-year period. But in 14 individuals the 
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TABLE V 

Development of Pure Mitral Stenosis (48 Patients) 


Number of Patients 


Original Status 


Period from Onset oi Rheumatic Fever to 
Established Mitral Stenosis (Years) 



t 

1-5 

6-10 

11-15 

16-20 

20-24 

Group 1 : Rheumatic heart disease 

27 






(1) Mitral involvement (regurgitation) . 

(2) Mitral involvement (regurgitation and 

5 

i 

I 

1 

2 

1 

1 

? stenosis) 

15 

1 

10 

3 

1 


(3) Mitral involvement ( ? stenosis) 

4 

1 

1 

1 


i 

(4) Aortic regurgitation (slight) . . 

3 

1 

2 




Group 2 : Potential rheumatic heart disease 

21 

2 

13 

2 

4 


Totals ... ... 

48 

5 

27 

8 

6 

2 


characteristic signs did not become es- 
tablished until the third 5-year period 
after the original rheumatic fever; and 
in 2 others it was established more than 
20 years after the original illness. In 17 
patients the initial illness was mani- 
fested by uncomplicated chorea (which 
the authors consider a manifestation of 
mild rheumatic fever) ; and the remain- 
ing 64 patients (with 1 exception) were 
also considered to have a mild form of 
rheumatic fever. In 4 cases there was 
an absence of a recognizable illness prior 
to the appearance of heart disease ; m 13, 
a period of poor health of obscure nature 
immediately preceding the appearance of 
heart disease; and in 46, in addition to 
poor health, either characteristic joint 
pains or chorea. Recrudescences oc- 
curred in 69 (85 per cent) of the 81 
patients. 

Recognizable involvement of the heart 
was present with the initial attack of 
rheumatic fever in only 57 per cent (60 
of the patients), whereas with the larger 
group of 1700 patients an initial involve- 
ment of the heart occurred in approxi- 
mately 70 per cent. The high percentage 
(73 per cent) of patients with no initial 
enlargement of the heart and the infre- 


quency of even a moderate degree of en- 
largement for the remainder are striking. 
The subsequent failure of the heart to 
enlarge significantly in the majority of 
patients, in the presence of both recur- 
ring infection and developing stenosis, is 
an additional and important indication of 
the relative mildness of rheumatic fever. 
Fifty- three (65 per cent) of the total 
group of 81 patients are leading normal 
lives, while 13 (16 per cent) are slightly 
limited and 4 (5 per cent) are moder- 
ately limited by dyspnea on exertion. 
The remaining 11 patients (13 per cent) 
have died, which is in striking contrast 
to a death rate of approximately 24 per 
cent for a control group of 1000 young 
rheumatic patients of essentially the 
same age, followed for a comparable 
length of time (10 years). 

In the light of the observations on 
younger patients in whom pure mitral 
stenosis has developed as a result of mild 
rheumatic fever, the unusually high per- 
centage of older patients with a “nega- 
tive” rheumatic history is more readily 
understood. That in many older patients 
pure mitral stenosis may appear insid- 
iously and remain clinically silent for 
years is well known; not uncommonly, 



CARDIOVASCULAR SYSTEM 


235 


the ultimate appearance of auricular 
fibrillation may direct attention for the 
first time to the heart, and less often the 
occurrence of hemoptysis, pulmonary in- 
farction, acute pulmonary edema, or 
peripheral embolism leads to the discov- 
ery of previously unsuspected mitral 
stenosis. It is probable that the favor- 
able course of the illness in the majority 
of these patients (both young and old) 
is to be accounted for by the mild rheu- 
matic fever, which in turn favors the 
continued integrity of the myocardium. 

Subclinical Mitral Disease 

The value of x-ray examination in the 
diagnosis of mitral stenosis, even in the 
absence of characteristic physical signs, 
is emphasized by Sosman. 52 Careful 
auscultation is the most widely used and 
the most accurate method of diagnosing 
mitral stenosis. But the typical ausculta- 
tory features of mitral stenosis may be 
absent or overlooked ( a ) in the early 
stages of the process, when the change 
m the diameter of the valve orifice is 
slight and the murmur absent or very 
faint, and ( b ) in the advanced stages of 
the process, particularly when there is 
heart-failure. (When great dilatation of 
the chambers is present, the velocity of 
the blood flow may be quite slow, and 
the murmur very faint or absent ; but the 
murmur may reappear as the myocardial 
insufficiency disappears, which is partic- 
ularly true when auricular fibrillation ac- 
companies heart-failure) . 

In the great majority of the cases of 
mitral stenosis, x-ray examination will 
demonstrate dilatation of the left auri- 
cle, which is best seen in the right an- 
terior oblique position and may be of 
sufficient degree to displace the esopha- 
gus posteriorly and sometimes to the 
patient’s right. In the posteroanterior 
view the change in the cardiac contour 
may be less marked and less character- 


istic; there may be only a straighten- 
ing of the normally concave “waist” of 
the heart on the left border, a contour 
not typical of mitral disease. In the 
more advanced cases the left contour 
presents the double convexity of the di- 
lated pulmonary artery and the tip of 
the dilated left auricle between the aortic 
knob and the left ventricular contour 
(Figs. 21, 22 and 23). 



Fig 21 — Case 2. Seven-foot film of heart 
showing general cardiac enlargement and 
double convexity m middle third of left cardiac 
contour suggesting mitral stenosis. (Sosman . 

J A M. A) 

In the study of heart disease fluoro- 
scopic examination is much more val- 
uable than are x-ray films. The fluoro- 
scopic examination of a patient with 
mitral valvular disease should reveal: 

“1. A straightening or a double con- 
vexity of the midportion of the left 
cardiac contour. 2. Dilatation of the left 
auricle posteriorly, best shown in the 
right anterior oblique position. The con- 
vex curve of the dilated auricle is lo- 
cated in the middle third of the cardiac 
shadow and may obscure the middle 
third of the posterior mediastinal space. 
3. Widening of the base of the heart in 
the right anterior oblique view, due to 
the combination of enlarged pulmonary 
conus anteriorly and dilated left auricle 
posteriorly. 
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“Fluoroscopy may also show : 4. Dis- 
placement of the barium-filled esophagus 
posteriorly, with moderate to marked 
dilatation of the auricle, best shown dur- 
ing the expiratory phase but most 
reliable when also present during in- 
spiration. 5. Dilatation of the pulmonary 
vessels at the lung roots due to stasis in 
the pulmonary circulation. These ves- 



Fig. 22 — Case 2. Right anterior oblique 
film showing marked dilatation of left auricle 
(arrows) projecting beyond anterior border 
of spine (Sosman J. A. M. A ) 

sels do not pulsate as in Ayerza’s dis- 
ease and patent ductus arteriosus. They 
may be considerably dilated and con- 
gested without producing physical signs 
or symptoms. 6. Hypertrophy of the 
right ventricle, seen best in the exagger- 
ated left anterior oblique view, which 
reveals a ledge or shoulder projecting 
anteriorly. 7. Narrowing of the precar- 
diac space in the lateral view, with a 
greater amount of the heart in contact 
with the sternum than normal, and (8) a 
hypoplastic aortic knob, in cases in 
which the mitral stenosis was acquired 
in childhood. Marked dilatation of the 
pulmonary artery may partly obscure 
the aortic knob, making it seem hypo- 
plastic by comparison. The real hypo- 
plasia is thought to be due to a de- 
creased volume of blood from the left 


ventricle, in turn due to the mitral 
stenosis.” 

Calcification in the injured valve is 
found in a majority of cases of mitral 
stenosis at autopsy, but, unfortunately, 
is not visible fluoroscopically in more 
than 10 per cent of the patients during 
life, which fact is in striking contrast to 
aortic stenosis, in which calcium deposits 
large enough to be readily demonstrable 
under the fluoroscope are present in the 
majority of cases (Sosman). 03 Calcifi- 
cation of valves can be demonstrated by 
the regular fluoroscope with a 5-inch 
gap, 5 milliamperes of current, a small 
fluoroscopic aperture and a screen of 
fine grain and high intensity like the 
type B fluoroscopic screen. The most 
important step in the procedure is the 
proper accommodation of the observer’s 
eyes by at least 15 minutes in a com- 
pletely darkened room. The usual 
screen examination is then carried out, 
and the fluoroscopic aperture is nar- 
rowed to a few square centimeters. The 
intracardiac calcified deposits show a 
to-and-fro movement with systole and 
diastole ; those in the valves may have 
an excursion of 2 or 3 cm., sometimes 
in an elliptic or triangular course. The 
calcified and aortic mitral valves are 
found under a line in the auriculoven- 
tricular sulcus, which is usually about 
45° from the horizontal. The patient 
should be rotated slightly to the left, so 
that the calcified areas will not be hidden 
by the spine, and a deep inspiration 
should be taken and held so that the un- 
derlying pulmonary markings will be 
immobile and not confusing. A helpful 
means of differentiating between the cal- 
cified and mitral aortic valves is to ro- 
tate the patient to the opposite side (left 
anterior oblique), where the mitral 
valve will be found to be in the posterior 
third of the heart shadow, while the 
aortic valve will be in the middle third. 


CARDIOVASCULAR SYSTEM 


237 


Calcification of the mitral annulus fibro- 
sis, a frequent source of error, is usually 
U-shaped, J-shaped, or O-shaped, and 
is more homogeneous than the irregular 
mulberry-like calcification in the valves 
themselves; its movements are similar 
to those of the calcified mitral valve, but 
its clinical significance is relatively nil, 
representing merely a senile change. 



Fig 23 — Case 3. Seven-foot film of heart 
showing slight cardiac enlargement, straight 
left border without convexities, and fairly 
marked dilatation of pulmonary vessels Pa- 
tient was symptomless at time. (Sosman: 
J. A. M A ) 


Dilatation of the left auricle does not 
result from calcification of this ring, as 
the function of the mitral valve is not 
affected. Calcification of sufficient 
amount to be visible fluoroscopically may 
also be found in (a) the coronary arter- 
ies, (b) the pericardium, (c) the myo- 
cardium, such as calcified infarcts, ( d ) 
the endocardium, particularly of the 
auricles, and ( e ) rarely in a benign 
tumor; but usually it is not confused 
with calcification in the valves. The find- 
ing of dilatation of the left auricle and 
calcification of the mitral valve renders 
the diagnosis of mitral stenosis unequiv- 
ocal. 

Conditions which may cause dilatation 
of the left auricle, and thus simulate 
mitral disease, are : Congenital heart dis- 


ease, especially patency of the ductus 
arteriosus and pulmonic stenosis ; scolio- 
sis of the spine to the right, pleuroperi- 
cardial adhesions, fibrosis of the left up- 
per lobe, pneumonoconiosis, emphysema, 
beriberi, and thyrotoxicosis. Patent 
ductus arteriosus may cause dilatation of 
the left auricle, as has been reported by 
Eppinger and Burwell . 32 In Sosman’s 
experience, scoliosis, extrapericardial ad- 
hesions, pulmonary fibrosis, pneumono- 
coniosis, and emphysema either fail to 
simulate the appearance of mitral disease 
or do so only but rarely; and thyrotoxi- 
cosis rarely causes changes in the cardiac 
contour which would simulate mitral dis- 
ease except in failing hearts with auricu- 
lar fibrillation. The most frequent cause 
of error in the diagnosis of mitral dis- 
ease, however, is heart-failure from any 
cause, particularly with cardiac dilatation 
and auricular fibrillation; in such cases 
auricular dilatation may actually be due 
to relative mitral regurgitation or to 
stasis in the atonic fibrillating auricle. It 
has been shown, however, by Sussman 
and Woodruff 54 that fibrillation of the 
auricles is rarely followed by dilatation 
of the auricles unless complicated by 
valvular disease. Moderate degrees of 
left auricular dilatation may be present 
in ambulatory patients with heart-failure 
due to nonvalvular lesions, such as beri- 
beri, anemia, or nephritis. 

Since mitral stenosis is of slow, grad- 
ual development, it is quite possible that 
routine use of the fluoroscope by a 
trained observer may be of aid in earlier 
diagnosis. There is little of therapeutic 
value in earlier diagnosis ; the chief value 
lies in the difference of prognosis, with a 
possible change in ideas as to the latent 
or inactive period in potential heart dis- 
ease (the period between the first infec- 
tion with rheumatic fever and the onset 
of symptoms or the discovery of physical 
signs of acquired valvular heart dis- 
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ease) In this latent stage the difficult 
differential diagnosis is between no heart 
disease with a normal prognosis and ac- 
quired mitral valvular disease with a 
bad prognosis as to length of life 

Rheumatic Heart Disease in 
Children 

A follow-up study by Stroud and 
Twaddle 55 of children with rheumatic 
heart disease treated at the Children’s 
Heart Hospital, Philadelphia, during the 
15 years between 1922 and 1937, re- 
vealed 144 deaths, the greatest number 
of which resulted from congestive heart- 
failure (104 patients), 11 apparently 
died of acute rheumatic infection with- 
out signs of decompensation, 9 died of 
bacterial endocarditis (3 acute and 6 
subacute) , 9 died suddenly ( 1 from a 
pulmonary infarct, 5 from embolism, and 
3 from causes not definitely stated) , 5 
died of pneumonia and 6 of noncardiac 
causes The greatest mortality occurred 
between 3 to 5 years after the primary 
manifestation of rheumatic fever The 
youngest patient to die was 5 years of 
age; and the oldest 28 years Eighty- 
one per cent of deaths occurred before 
the age of 16, with the heaviest grouping 
between the ages of 8 and 16 years Of 
those who died of congestive heart-fail- 
ure, auricular fibrillation was present m 
13; absent in 19, and there was no 
record for the remaining 72 cases In 5 
cases auricular fibrillation started shortly 
before death, 4 had had fibrillation for 
some time — 1 for as long as 5 years 
The ages of onset of auricular fibrillation 
were* 1 at 7 years, 1 at 8 years, 3 at 13 
years, 1 at 16 years, 1 at 19 years, and 
1 at 23 years. It appears that the chil- 
dren who live through the adolescent 
period have a good chance of reaching 
maturity There was no apparent indi- 
cation that the children m whom rheu- 
matic fever occurred early m childhood 


have a shorter span to live than those 
m whom the onset of the disease came 
later If the patients are divided into 2 
subgroups, 1 with onset ages of 3 to 7 
years and the other with onset ages of 
8 to 12, those in the latter subgroup have 
the highest percentage mortality during 
the first 6 years of the disease 
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ENDOCRINOLOGY 

Edited by Charles William Dunn, Ph.G , M.D. 

THE ADRENALS 

By Max A. Goldzieher, M.D. 


Physiology — Recent investigations 
have added evidence to the view that 
the variegated functions of the adrenal 
cortex are not performed by a single 
hormone but by several separate, al- 
though probably chemically closely re- 
lated, factors (Goldzieher 1 ). Fraction- 
ation of cortical extracts by Mason 
and Kendall, Reichstein and others, 2 
has yielded several sterols such as corti- 
costerone, desoxycorticosterone and at 
least 4 other crystalline compounds 
of varying biological activity. The most 
active of these crystalline substances, 
however, assays only 3 to 4 rat 
units per milligram as compared to 
20 to 30 rat units per milligram for 


certain amorphous fractions or to the 
higher activity of the crude, unfraction- 
ated extract. This might be attributable 
to the presence of various esters of corti- 
costerone, the activity of which is en- 
hanced by esterification (Kuizenga and 
Cartland 3 ’ 4 ). The differences between 
various fractions of the cortical extract 
are not only quantitative but also quali- 
tative in respect to different phases of 
activity, such as maintenance of electro- 
lyte balance or body weight and produc- 
tion of adrenal or thymus atrophy 
(Wells and Kendall 5 ), 

It is believed that maintenance of 
electrolyte (Na,K) balance in the body 
and the control of water metabolism are 
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the pre-eminent tasks of the cortex. In- 
vestigations by Hartman and his asso- 
ciates 6 - 7 have shown that extracts of 
the cortex yield 2 separate fractions : one 
which maintains life in the adrenalecto- 
mized animal in spite of low blood so- 
dium levels and another which specifi- 
cally acts upon and maintains the sodium 
concentration of the plasma at its normal 
level. The sodium factor is also capable 
of maintaining life in the adrenalecto- 
mized animal in the same way as it is 
achieved by mere administration of so- 
dium salts but only if environmental con- 
ditions are not adverse, for the animals 
kept alive on the sodium factor do not 
appear to be quite normal. Moreover, 
relatively large amounts of the sodium 
factor must be given for maintenance, 
whereas much smaller amounts suffice 
in the presence of the other cortical fac- 
tor. Thus, it seems that the sodium fac- 
tor is more effective in the presence of 
the second, life-maintaining principle. 

Similar differences are noted m re- 
spect to the effect of the various cortical 
products upon carbohydrate metabolism. 
Native cortical extracts are diabetogenic 
and so is corticosterone, whereas desoxy- 
corticosterone appears to be ineffectual 
(Long, Katzin and Fry 8 ). Glyconeo- 
genesis is strongly stimulated by Hart- 
man’s 9 cortin fraction and but slightly 
by his sodium factor, which seems to 
correspond to desoxycorticosterone. It 
must be emphasized, however, that the 
effects of cortical hormone upon carbo- 
hydrate metabolism are simulated, at 
least partly, by sodium, probably indi- 
rectly through potassium effects which 
are operative in the chemical reactions 
concerned with the formation or utiliza- 
tion of glucose (Kendall 10 ). 

The multiplicity of cortical hormones 
is not universally accepted and it has 
been maintained “that the adrenal cortex 
as it normally exists in the adult, elab- 


orates only 1 hormone which suffices to 
maintain all the normal functions of 
the organism” (Grollman). This state- 
ment, however, disregards the fact that 
the cortex produces substances which af- 
fect the gonads and the genital apparatus 
not only under pathologic conditions, but 
also in the course of ordinary physio- 
logic events. 

The effects of cortical extracts on the 
reproductive system vary to a consider- 
able degree. Gonadotropic effects, such 
as increase in the size of epididymis, 
seminal vesicles, prostate and penis in 
male animals, as well as formation of 
lutein bodies and changes of the en- 
dometrium in females, have been ob- 
served. The luteinizing effect of both 
cortical extracts and synthetic cortical 
sterols has been shown by several in- 
vestigators; this is in accord with the 
fact that cortical sterols and proges- 
terone are closely related chemically. 
Their biological interrelationship is 
borne out by the observation that in- 
creased progesterone production in the 
pregnant animal or injection of proges- 
terone is capable of relieving adrenal 
insufficiency in the adrenal ectomized an- 
imal (Looney 11 ). 

The nature of the sex factor present 
in, or produced by, the normal adrenal 
gland is still obscure, although evidence 
points to “compound E” (Kendall 10 ), 
one of the crystalline fractions of the cor- 
tical extract. Oxidation of this substance 
yields adrenosterone, a definitely andro- 
genic substance which has been directly 
isolated from the cortical extract (Reich- 
stein). Other androgenic substances 
( isoandrosterone, transdehydroandros- 
terone, etc.) were found in the urine of 
patients presenting the adrenogenital 
syndrome and disappeared upon removal 
of an adrenal cortical tumor. The direct 
isolation of estrone and progesterone 
from the adrenals (Beall 12 ) leaves no 
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doubt that this gland is a source of sex 
hormones. It is believed that all these 
hormones are derived from a common 
mother substance, probably Kendall’s 
compound E (Marker 13 ). 

The significance of the adrenal cortex 
for the development and junction of the 
reproductive system is well borne out by 
pathological observations concerning the 
production of excessive and probably ab- 
normal cortical hormones, accompanied 
by premature sexual development in the 
male child and masculinization of fe- 
males, both young and adult. Feminiz- 
ing effects, claimed to obtain in case of 
adrenal tumors in adult males, are still 
open to doubt. 

Hormone assays in cases of tumors 
or hyperplasia of the adrenals associated 
with virilism reveal an excess of andro- 
gen in urine. The substance responsible 
for the androgenic effects was identified 
as a 17-ketosteroid (Callow 14 ). Smaller 
amounts of such ketosteroids together 
with other androgens and estrogens are 
also found in castrates, as evidence of 
their common extragonadal origin. That 
this common source is the adrenal is 
quite probable, for the urinary excretion 
of steroids is considerably lower in Ad- 
dison’s disease. The secretion of andro- 
gen from the adrenals is amenable to 
suppression by hormonal control, for 
intensive estrogenic therapy seems to de- 
crease the titer of androgens in the urine 
(Hamblen, Pattee and Cuyler 15 ). 

Much speculation has arisen concern- 
ing the relationship of the adrenal sex 
sterols and the “ cortical hormone Bio- 
logically active cortical extracts or their 
fractions (corticosterone, desoxycorti- 
costerone) show no visible effects on the 
sexual organs. It is in accord with this 
fact that the production of the electrolyte- 
controlling and life-maintaining cortical 
hormone can be completely dissociated 
from the secretion of the sex sterol. This 


was demonstrated but recently in cases 
of macrogenitosomia in which precocious 
puberty and genital enlargement were 
the results of a tumor of the adrenal cor- 
tex, yet in spite of the overabundance of 
pathological cortical tissue, control over 
electrolyte and water balance was lost. 
The patient displayed marked hunger 
for sodium salts together with symptoms 
of Addison’s disease which eventually 
terminated fatally under the manifesta- 
tions of adrenal insufficiency. Such cases 
seem to prove that the adrenal cortical 
tissue produces at least 2 different hor- 
mones, one of which might be discharged 
in excess while secretion of the other is 
fatally inadequate (Wilkins, Fleisch- 
mann and Howard 16 ). 

The urinary excretion of androgenic 
substances, especially 17-ketosteroids, 
has aroused considerable interest. The 
ordinary biological methods of assay on 
capons or other castrated animals are 
difficult and hardly practicable for clini- 
cal use. This explains the favorable re- 
ception of the newer colorimetric meth- 
ods based on Zimmerman’s reaction. 
These procedures seem to be accurate 
and offer greater possibilities for clinical 
studies for they also permit of distin- 
guishing between the various androgenic 
fractions of the urine (Baumann and 
Metzger 17 ) . 

Pathological Physiology 

Adrenals in Acute Infections — The 
significance of the adrenals in acute in- 
fectious conditions is beginning to re- 
ceive more attention. Remarkable effects 
were obtained with desoxycorticos- 
terone as well as with cortical extracts 
in patients with lobar pneumonia, bron- 
chopneumonia, grippe and a number of 
severe infections. This treatment helped 
to maintain normal blood-pressure, ap- 
petite and a sense of well-being ; it 
avoided circulatory collapse and toxicity ; 
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it decreased the incidence of complica- 
tions and shortened convalescence 
(Perla and Marmorston, 18 Hick and 
Barnes 19 ). Cortical extracts seem to 
be particularly efficacious in combina- 
tion with vitamin C, a combination 
which has become quite popular abroad, 
especially m the treatment of diphtheria, 
while its significance in chronic infec- 
tions such as tuberculosis appears to be 
established ( Pottenger ) . 

Adrenals in Nutritional and Infec- 
tious Disorders of Early Infancy — 
The role of cortical function in the nu- 
tritional and infectious disorders of early 
infancy has also aroused interest. Treat- 
ment with adrenal extracts , vitamin C, 
salt and glucose seems to produce out- 
standing results (Szasz 20 ). These find- 
ings support the view that the sudden 
postpartum involution of the adrenal 
cortex sets up a state of physiologic in- 
sufficiency, which accounts for the labil- 
ity of water and salt metabolism, the 
tendency to dehydration and gastrointes- 
tinal symptoms, and the general vulner- 
ability of the infant by adverse environ- 
mental influences. This vulnerability 
prevails until the physiologic involution 
of the cortex is terminated and the slow 
process of rebuilding the permanent 
adrenal cortex gets well on its way. 

Adrenals and Hypertension — It is 
generally accepted that hypertension may 
arise as a complication of adrenal corti- 
cal hyperactivity, especially in the pres- 
ence of a cortical tumor. The connection 
between hypertension and medullary 
hyperactivity, however, is still contro- 
versial, excepting cases of paragangli- 
oma, associated with the symptom- 
complex of paroxysmal hypertension. 
Contrary to earlier skepticism, the path- 
ogenetic significance of pheochrome tu- 
mors found either within or in the vicin- 
ity of the adrenals is admitted (Howard 
and Barker; Nuzum and Dalton 21 ). The 


paroxysmal attack of hypertension char- 
acteristic for these adrenalin-producing 
tumors is occasionally associated with 
a peculiar irregularity of the cardiac 
rhythm ( Burgess, W aterman and Cutts ) . 

The relationship of hypertension to 
overactivity of the adrenal medulla is 
tacitly implied by the increase in volume 
of surgery performed on the abdominal 
sympathetic for the purpose of reducing 
blood-pressure. A recent survey of 264 
cases showed that splanchnic sympa- 
thectomy reduced blood-pressure in 
over 43 per cent of the cases with visible 
improvement of circulation as demon- 
strated by ophthalmological methods 
(Braden and Kahn 22 ). The results 
were maintained for a period of at least 
2 years. 

The renal type of hypertension, ex- 
perimentally produced by interference 
with renal circulation (Goldblatt), seems 
to be the result of the action of a pressor 
substance circulating in the blood. The 
degree of the response to this still hypo- 
thetical renal factor is largely determined 
by the reaction of the adrenal glands 
(Page 23 ; Williams, Diaz, Burch and 
Harrison 24 ). 

Diseases of Adrenals 

Addison’s Disease — Diagnosis — 
Cases of forme fruste of Addison’s dis- 
ease or non-addisonian hypoadrenia 
would be recognized more often if bet- 
ter diagnostic methods were used. Cut- 
ler, Power and Wilder’s 25 test deter- 
mines the diminished ability of the 
patient to conserve sodium chloride ; the 
test is of definite diagnostic value and 
easier to perform than Zwemer’s potas- 
sium tolerance test. The latter, however, 
is more likely to detect minor deviations 
of cortical function, especially if varia- 
tions of the blood potassium level are 
checked by simultaneous determination 
of blood sodium values (Goldzieher 26 ). 
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Abnormal potassium curves were ob- 
tained also in cases of chronic bromism, 
while an apparently normal potassium 
tolerance was noted in a few cases of 
Addison’s disease (Greene, Levine and 
Johnston 27 ). These findings, however, 
do not diminish the diagnostic signifi- 
cance of the potassium tolerance test. 
The low potassium values observed in 
hypercortical conditions ( Power and 
Kepler 28 ) are also in favor of the potas- 
sium tolerance test as a measure of cor- 
tical function, the value of which is not 
made doubtful by the fact that low potas- 
sium values were also noted in cases of 
Addison’s disease energetically treated 
with cortical extracts (Hoffman 29 ). 

Treatment — The modern treatment 
of chronic adrenal insufficiency of the 
classical addisonian type is based gen- 
erally on the understanding of cortical 
function ; it utilizes a diet low in potas- 
sium, high in sodium, and relies upon the 
effects of cortical extracts or synthetic 
desoxycorticosterone (Thom and Fi- 
ror 30 ). The effectiveness of this treat- 
ment is recognized, yet many investi- 
gators are far from enthusiastic and do 
not accept administration of either des- 
oxycorticosterone or the highly purified 
cortical extracts as complete replace- 
ment therapy (McCullagh and Ryan, si 
Thompson and associates 32 ). The use 
of desoxycorticosterone offers the ad- 
vantage of greater potency with smaller 
volume of the injection material. On the 
other hand, there is the disadvantage of 
the danger of massive edema and in- 
crease of the blood-pressure to abnor- 
mally high levels, occasionally compli- 
cated with cardiac failure (Ferrebee and 
associates 33 ). 

Another shortcoming of desoxycorti- 
costerone is its ineffectiveness upon the 
disturbances of carbohydrate metabolism; 
this may be one of the reasons why the 
synthetic compound, in contrast to the 


cortical extracts, does not improve gen- 
eral well-being, gastric functions and 
nutritional state of the patient ( Gor- 
don 34 ). 

Implantation of pellets of desoxycor- 
ticosterone is just as effective as con- 
tinued injection of the substance 
(Thorn 35 ). It is claimed that the rate 
of resorption from the pellets is slow 
enough to prevent untoward by-effects. 
It would seem, however, that the criti- 
cism which applies to the treatment with 
injections also confronts the implanta- 
tion therapy, for desoxycorticosterone is 
not the equivalent of adrenal cortical se- 
cretion. Optimal results might be ob- 
tained by combining implantation with 
injections of cortical extracts or even 
better, with oral administration of cor- 
tical preparations. 

Hypoadrenia — Hypoadrenia of a 
lesser degree which does not correspond 
to the forme fruste of Addison’s disease 
is being recognized more and more as 
the cause of varied clinical manifesta- 
tions. Hypoadrenia may be the expres- 
sion of a constitutional weakness or the 
result of acquired exhaustion of the cor- 
tex in the course of excessive physical 
or nervous strain or as the aftermath 
of some debilitating disease. 

The response of such patients to treat- 
ment with cortical extracts, either by 
the parenteral or oral routes, is truly 
gratifying. Startling improvement was 
obtained in chronically fatigued, neu- 
rotic patients by oral therapy alone 
(Huddleson and McFarland 36 ) and 
similar results were reported on the 
treatment of asthenia (Gordon, Sevring- 
haus and Stark 37 ) and status lymphati - 
cus (Campbell 3S ). A deficiency of vita- 
min storage seems to run parallel and 
warrants the addition of cevitamic acid 
(Gordon, Sevringhaus and Stark 37 ). 

The significance of hypoadrenia in the 
early forms of toxemia of pregnancy has 
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received additional clinical support. The 
therapeutic results reported by Kotz and 
Kaufman 39 in SO cases of hyperemesis 
of pregnancy treated with interrenin, 
orally or parenterally, sound fully con- 
vincing. 

Adrenogenital Syndrome — The orig- 
inal concept of the adrenogenital syn- 
drome included only precocious puberty 
and virilism, both attendant to adrenal 
cortical tumors; the syndrome is now 
generally extended to comprise also 
pseudohermaphroditism and virilism due 
to cortical hyperplasia, diabetes of the 
bearded woman (Achard-Thiers), and 
Cushing’s syndrome (Broster 40 ). The 
significance of excessive or abnormal ac- 
tivity of the adrenal cortex m such cases 
is illustrated by the high concentration 
of 17-ketosteroids in the urine, demon- 
strable by colorimetric methods ( Crooke 
and Callow 41 ). 

Diagnosis — The adrenogenital syn- 
drome in childhood is recognized by vir- 
tue of symptoms of precocious puberty. 
Pubertas praecox is the proper designa- 
tion for the disease in male children, but 
does not do justice to the symptoms 
prevalent in female children who, as a 
rule, show no breast development nor en- 
largement of the uterus or menstrual 
bleeding. The term, pseudoprecocity, 
suggested by Reilly, Lisser and Hin- 
man 42 emphasizes the essential differ- 
ence between the manifestations of the 
disease in the 2 sexes. The powerful de- 
velopment of the musculature character- 
istic of the male “infant Hercules” is 
not equally consistent in female patients. 
This is readily explained in those cases 
in which the cortical lesion is malignant 
and precipitates cachexia instead of mus- 
cular overdevelopment. In the presence 
of benign tumors or a sufficiently pro- 
longed course of the disease, female pa- 
tients also develop a masculine figure 


and considerable muscular strength (Lu- 
kens and Palmer 43 ). 

Adrenal Cortical Tumors — Treat- 
ment — The results obtained in the sur- 
gical treatment of adrenal cortical 
tumors are showing considerable im- 
provement. The earlier primary mor- 
tality has disappeared, since the patients 
are given, preoperatively, sodium salts, a 
low potassium diet and cortical extracts, 
in other words, the standard treatment 
for adrenal insufficiency (Walters and 
Kepler 44 ). The need for this preop- 
erative treatment is explained by the 
fact that these tumors produce an exces- 
sive amount of hormone which depresses 
the pituitary and shuts off the supply of 
corticotrope hormone to the adrenals. 
Hence, the atrophy of the adrenals and 
their inability to resume function upon 
surgical removal of the hormone-pro- 
ducing tumor. 

Adrenal Virilism — Refeminization 
with loss of body hair and resumption of 
menstrual function has been noted in 
adrenal virilism following varied surgi- 
cal procedures on the adrenal glands. In 
addition to the removal of tumors, uni- 
lateral adrenalectomy or bilateral re- 
section of hyperplastic adrenals was 
also performed; a summary of 40 cases 
was published recently by Reilly and his 
associates. The association of virilism 
with hypertension and diabetes (Achard- 
Thiers) has also received more atten- 
tion (Shepardson and Shapiro 45 ) ; con- 
sequently, even milder cases of this 
condition are being recognized with 
greater frequency. 

Adrenal Gland Therapy 

Dosage — -Adequate dosage of cortical 
hormone in the treatment of Addison’s 
disease is the prerequisite of success. 
Hard and fast rules are difficult to es- 
tablish in view of the varying potency 
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of the commercially available extracts 
and the equally variable responsiveness 
of the patients. By far larger dosage is 
required in the state of crisis or at times 
of exacerbation of symptoms such as oc- 
curs in the course of infections, adverse 
climatic influences, physical exertion, or 
as the result of dietary indiscretions. 

The opinions about substitution of 
desoxycorticosterone acetate for the ex- 
tracts are at variance. According to 
Thorn, 1 mg. of the synthetic product 
is the equivalent of 3 cc. of Wilsons’ 
cortical extract , Thompson found the 
relation to be more nearly 1 to 1. The 
majority of Thorn’s patients did not re- 
quire more than 5 to 6 mg. of the crystal- 
line substance; they needed from 10 to 
25 mg. daily during a crisis or period of 
increased stress. The appearance of 
edema makes it necessary to cut the daily 
dose to 1 or 2 mg.; simultaneously, so- 
dium salts should be used sparingly, 
not to exceed 5 Gm. daily in addition to 
that already contained in the food, while 
the potassium intake should not be re- 
duced below 4 Gm. daily. 

If desoxycorticosterone is used in pel- 
let form, the need for daily injections is 
obviated. Pellets of 150 mg. content and 
of standard size are inserted subcutane- 
ously in the infrascapular region. The 
rate of absorption is calculated to be 
from 0.25 to 0.35 a day and assumed to 
be constant. By increasing or decreas- 


ing the number of pellets, the mainte- 
nance dose is supplied ; it seems to be 
considerably less than in the injection 
treatment. 

Desoxycorticosterone caused marked 
chloride retention in a few cases, yet did 
not influence the symptoms, whereas ad- 
dition of cortical extract brought about 
marked clinical improvement without a 
distinct shift in chloride balance (Mc- 
Cullagh and Ryan 31 ) Such observa- 
tions suggest that combination of desoxy- 
corticosterone acetate in less than the 
maintenance dose with injection and oral 
administration of cortical extracts is the 
optimal therapeutic procedure. Con- 
stant control of blood-pressure and so- 
dium chloride balance yields information 
to show whether the dosage is excessive, 
or inadequate ; it will also afford a guide 
in determining the need for additional 
sodium salts or restriction in potassium 
intake. 

lhe milder forms of hypoadrenia call 
for commensurately smaller amounts of 
cortical hormone; the need for the syn- 
thetic product will arise but seldom. Two 
to 5 cc. of a potent extract given 2 to 
3 times weekly is enough in most cases, 
especially if cortical extracts are also 
given orally. The latter suffice for main- 
tenance as soon as the initial injections 
have brought about improvement, but in- 
jections must be resumed if the oral med- 
ication fails to maintain progress. 


CHORIONIC GONADOTROPIN 

By Willard O. Thompson, A.B , M.D. 


The gonadotropic material prepared 
from the urine of pregnant women is 
the most potent of all the gonadotropic 
products that have been made available 
commercially. Because of its origin from 
the chorionic villi in the placenta, it is 
called chorionic gonadotropin and it is 


available under a variety of trade names, 
i. e., korotrin, follutein, A. P. L., pran- 
turon, antuitrin-S, etc. Extensive ob- 
servations have been made by the re- 
viewer with the first 4 products and all 
of them have been found to be potent. 
An international standard has been pre- 
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pared, 1 unit of which represents the 
gonadotropic activity of 0.1 mg of the 
Standard Preparation established by the 
Permanent Commission on Biological 
Standardization of the Health Organiza- 
tion of the League of Nations. 

Physiological Action — Chorionic 
gonadotropin stimulates primarily the in- 
terstitial cells in the testis and promotes 
luteimzation in the ovary. It thereby 
differs from the gonadotropic materials 
of menopausal and castrate urine, which 
produce a follicle-stimulating effect in 
the ovary and a stimulation of sperma- 
togenesis m the testis, while the material 
from the pituitary itself and that from 
the serum of the pregnant mare produce 
both follicle-stimulating and luteinizing 
effects. In actual practice it has not been 
possible to produce much stimulation of 
gonadal function with gonadotropic ma- 
terial from the pituitary and from the 
serum of the pregnant mare. Chorionic 
gonadotropin, however, produces very 
effective stimulation. 

Indications — In the male it is used 
in the treatment of secondary hypogonad- 
ism requiring stimulation therapy, no- 
tably in cryptorchidism, in hypogonad- 
ism secondary to hypopituitarism and 
in certain selected cases of impotence in 
later lije. In the female its uses are not 
clearly defined, although improvement 
has been reported in some cases of 
menorrhagia associated with incom- 
plete luteinization. 

Undescended Testes — Most reports 
on the treatment of cryptorchidism ap- 
pear to be overenthusiastic. Descent is 
reported in 60 per cent of cases on the 
average, whereas the writer has been 
able to produce descent in only 20 per 
cent of all of his cases and in only 27 
per cent of those under 16 years of age. 
The inclusion of many cases of pseudo- 
cryptorchidism may account for some of 
the high percentages of successful results 


reported. Accurate diagnosis is very 
important in evaluating treatment. Mi- 
gratory testes are not true undescended 
testes and at the time of puberty move 
permanently into the scrotum without 
treatment After only a few injections 
of chorionic gonadotropin they will also 
remain in the scrotum, perhaps only to 
become migratory again when treatment 
is discontinued True cryptorchidism is 
not present unless it is impossible to dis- 
place the testis into the scrotum in any 
position of the body. 

Treatment with chorionic gonadotro- 
pin appears to cause descent only of 
those testes which would descend spon- 
taneously at the tune of puberty without 
treatment, i. e , of those testes not re- 
tained by mechanical factors. However, 
the treatment does have the following 
advantages : 

1. In about one-fourth of the patients 
it causes the testis to move into its nor- 
mal environment without any other form 
of therapy. 

2. It makes it possible to determine 
at an early age what patients will require 
surgical correction and thus bring the 
testis into its normal environment as 
early as possible. 

3. By enlarging the parts involved, it 
facilitates operative procedures even 
when it does not produce descent of 
the testis. 

The treatment should be started at the 
earliest age at which operative proce- 
dures are feasible, viz., at about the age 
of 3 years. The effective dose varies 
from 100 to 1000 I.U. daily, depending 
upon the susceptibility of the testes to 
stimulation. When descent occurs from 
glandular therapy it usually does so 
within 2 months, although much longer 
periods of treatment are necessary in 
some patients. The genitalia must be 
carefully watched and treatment stopped 
before excessive genital growth is pro- 
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duced. The growth stops as soon as the 
stimulus is removed. It is usually neces- 
sary, however, to produce a moderate 
amount of growth m order to cause de- 
scent of the testis. Since operative pro- 
cedures are necessary in about three- 
fourths of the cases, the treatment 
involves the intelligent combination of 
glandular therapy and surgery. Glandu- 
lar therapy should be continued up to the 
time of operation. If any delay ensues, 
regression in the size of the genitalia 
may increase the technical difficulties of 
the operation. 

Little is known about the effect of 
premature stimulation with this material 
on the function of the testis in later life. 
So far as personal observations go, they 
indicate that if the treatment is carefully 
controlled, it is beneficial and not harm- 
ful. The writer has not observed any 
serious emotional or social complications 
of the sexual stimulation resulting from 
its use. 

Frohlich Syndrome — There is much 
discussion at present as to just what the 
diagnostic criteria are for the diagnosis 


of the Frohlich syndrome in the absence 
of a pituitary tumor. Many obese boys 
undergo changes in body contour at the 
time of puberty. However, there is no 
doubt that in some obese boys with nar- 
row shoulders, full breasts, large abdo- 
men with a transverse fold just above the 
pubic area, broad hips, large thighs, 
small genitalia and genu valgus, the daily 
administration of from 1000 to 2500 I.U. 
of chorionic gonadotropin will produce 
some development of the musculature of 
the body, decrease in size of the breasts, 
development of the genitalia, some in- 
crease in height and narrowing of the 
hips, straightening of the legs, and growth 
of hair all over the body. To be most 
effective, the treatment should be begun 
at about the time the changes of puberty 
normally begin, i. e., at about the age of 
10 or 11 years. It is usually desirable 
to supplement this form of therapy with 
the administration of a suitable weight- 
reducing diet. When the basal metabo- 
lism is low, it is also desirable to admin- 
ister enough desiccated thyroid to 
raise the rate to normal. 


EQUINE GONADOTROPIN 
(Gonadotropic Hormone of Pregnant Mares’ Serum) 

By George Joyce Hall, M.D. 


In 1930, Cole and Hart reported, in 
the first of a series of papers, that the 
blood of the pregnant mare, between the 
fortieth and one hundred and fiftieth 
days of gestation, contained a hormone 
which they thought was similar to that 
found in human pregnancy urine. Fur- 
ther papers in their series, as well as 
reports by numerous other investigators, 
notably Evans, confirmed the presence 
of a gonadotropic hormone. 

The equine gonadotropic hormone was 
shown to have a characteristic biological 
reaction similar to that of the an- 


terior pituitary gonadotropic complex 
itself. Administration of proper dosage 
to female rodents produced follicle 
growth, ovulation and corpora lutea in 
the manner and sequence found in adult 
females. 

The primary difference between the 
equine gonadotropic hormone and the 
chorionic hormone from pregnancy urine 
becomes evident in their effects upon 
hypophysectomized animals : chorionic 
gonadotropic hormone has little, if any, 
effect on the gonads, while the equine 
hormone restores complete normal func- 
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tions in ovaries atrophied by hypophy- 
sectomy. 

These various animal experiments in- 
dicated that this gonadotropic hormone 
might be valuable for clinical use. Puri- 
fication of the hormone, to a degree that 
it would be unlikely to produce foreign 
protein reactions, made its clinical use 
in the human possible. 

This serum is considered to be of 
value in ovarian hypofunction. Func- 
tional disturbances of menstruation and 
female sterility due to reduction of pitui- 
tary-ovarian function, therefore, would 
be the indications for its use clinically. 
It has been successfully used in some 
cases of amenorrhea, hypomenorrhea, 
oligomenorrhea, menometrorrhagia and 
dysmenorrhea — and in hypovarian ster- 
ility. 

A number of investigators have re- 
ported obtaining varying results with the 
gonadotropic hormone of pregnant 
mares’ serum. Among those who have 
published some favorable results are 
Hall 46 and Novak, 47 Shorr , 4S Ham- 
blen. 49, 50 

Among others who have reported both 
good results and failures are Greenblatt 
and Torpin, 51 Huber and Davis, 02 and 
Sevringhaus. 53 

Most investigators have reported in 
literature only a few cases or a relatively 
small series, the writer’s report, 46 of 135 
cases being the largest. 

Careful examinations must be made 
in every practical way before any hor- 
mone therapy is planned for any patient, 
and this is more important regarding 
gonadotropic therapy. Before treatment 
of any patient with a gonadotropic hor- 
mone, all physical possibilities as causes 
of her trouble (or partial causes) must 
either be ruled out or corrected. Each 
patient must be routinely examined re- 
garding endocrine functions and for 
pathological conditions. Certainly there 


is no point in treating sterility with 
gonadotropins if both tubes are occluded 

Although basal metabolic rate deter- 
minations only occasionally show great 
variations, all patients should be tested 
for their rate of oxygen metabolism. Ex- 
amination of patients who complain of 
sterility should include routinely, besides 
the basal metabolism rate, an investiga- 
tion of the cervix, cervical canal, general 
bimanual examination and tubal patency 
test. Some investigators, in the determi- 
nation of tubal patency, prefer a hystero- 
salpingogram instead of a Rubin test, 
because a better idea of the uterine cavity 
is obtained. Endometrial biopsies are 
done routinely by many, but others do 
not consider the endometrial pattern to 
be sufficiently diagnostic, although a rec- 
ord of endometrial biopsies is of help in 
some cases as an aid in evaluating the 
effect of therapy. There is a lag in 
some patients in the time of endometrial 
response following therapy, and this 
must be considered in determining the 
effect of treatment. 

Sperm counts must be made of the 
husband’s ejaculatory fluid, and the 
quality of the spermatozoa determined 
before active therapy is administered to 
the wife. 

Hamblen, 54 in the discussion of en- 
docrine therapy of functional ovarian 
failure, reported that whereas occasion- 
ally sexual maturation followed equine 
gonadotropic therapy in young women 
with classical hypovarianism, the ma- 
jority of these women failed to obtain 
any signs of ovarian stimulation He 
further stated that (1) normal ovaries 
do not require therapy, whereas ovaries 
which have failed do not necessarily pre- 
serve the receptivity of normal ovaries; 
(2) no proof has been submitted that 
even when receptivity of ovaries to 
equine gonadotropins exists, ovulation 
and proliferation of corpus luteum mav 
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be induced, except occasionally as a part 
of response of certain patients with clas- 
sical hypovarianism ; i. e., equine gonad- 
otropins, even under most favorable cir- 
cumstances, may not do a full job of 
complementing pituitary deficits. Six 
months previously 50 he had reported 
that “equine gonadotropins have a defi- 
nite place in the rational endocrine 
therapy of sterility” (presumably when 
due to hypogonadotropic activity of the 
pituitary), “but constitute only one of 
the endocrine methods of therapy. When 
doubt exists as to the responsiveness of 
ovaries to gonadotropic influences, a 
therapeutic trial of equine gonadotropin 
is indicated ” 

Following the administration of the 
hormone to rats (21 to 23 days old) in 
daily doses for 60, 90 and 123 days which 
yielded ovaries weighing about the same 
as those of control rats, Flumann 55 was 
disappointed, having apparently over- 
looked the cyclic requirements for 
ovarian maturation and ovulation He 
now administers the hormone to his pa- 
tients over a period of only 3 to 5 days 
for each course of treatment. 

The author has used the hormone in 
over 400 cases and has yet to experience 
unpleasant serum reactions except in 2 
patients who had developed urticaria at 
previous times, and both of these devel- 
oped mild generalized urticaria after 3 
doses of the hormone. 

Erving and his associates 56 feel that 
the reports by those investigators who 
expressed enthusiasm or optimism do 
not offer conclusive evidence of the 
value of equine gonadotropic hormone 
in stimulating ovulation in women ; and 
they then report a series of 48 cases of 
sterility, dysfunctional flowing, and 
amenorrhea, in which 81.2 per cent were 
apparently unaffected. They apparently 
relied entirely on endometrial biopsies 
as functional tests, reporting “secretory 


endometrium,” “proliferative” endome- 
trium and “hypoplasia,” but apparently 
the endometrial pattern made no differ- 
ence in their plan of therapy. They 
then concluded that the hormone has 
not been shown to stimulate ovulation 
in women with anovulatory bleeding or 
amenorrhea, nor that it had any ap- 
parent effect in cases of sterility. 

The writer’s report 46 of 135 patients 
treated with the serum showed : 

Menstrual disturbances 31 % improved, 58% 
cured. 

Genital hypoplasia 17% improved, 47% cured. 
Sterility 55.8% cured. 

Since this report was presented ( May, 
1939), 173 other patients have been 
treated with essentially the same results 
excepting a higher percentage of preg- 
nancies in sterility and a reduction of 25 
to 30 per cent of dysmenorrhea cures. It 
is possible that the preparation used here 
being 2000 I.U. per cubic centimeter, 
the dose being greater than that used by 
other investigators, may account for a 
belief that there are fewer “nonrecep- 
tive” or “nonresponsive” ovaries than is 
the general opinion. 

Gray, 57 whose report seems to depend 
entirely on endometrial biopsies as clin- 
ical tests before and during the period 
of therapy, is not satisfied with his re- 
sults. It is unfortunate that the endo- 
metrial biopsy is used so trustingly as 
an accurate clinical test when so many 
have agreed with Kotz and Parker, 58 
who concluded that there are no specific 
endometrial patterns for gynecological 
symptoms. 

The vaginal epithelium is much more 
dependable, and the vaginal smear tech- 
nics of Papanicalou and of Shorr. 39 

And the simple 2 per cent aqueous 
fuchsin staining technic used in the 
writer’s laboratory gives reliable, quick 
information ( Shorr ) . 
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“Besides anterior pituitary gonado- 
tropic extracts, concentrates from the 
serum of pregnant mares will accomplish 
stimulation of testes or ovaries in the 
human” is the conclusion of Sevring- 
haus. 53 

The writer disagrees with those au- 
thors who limit the use of this hormone 
to cases of amenorrhea, menorrhagia and 
sterility. Dysmenorrhea is one of the 
most difficult conditions to cure, but 
there is a group of patients that responds 
well to substitution therapy either with 
the estrogens or with progesterone or 
both These patients are not cured, how- 
ever, until the substitution therapy has 
been administered long enough to result 
in 3 or 4 comfortable menstrual cycles, 
followed by the equine gonadotropic 
material as indicated. Adequate therapy 
for several months has brought on cures 
in about 50 per cent of the cases. This 
is particularly true of those patients who 
have genital hypoplasia. These patients 
need large doses of estrogenic substance 
during the postmenstrual phase for a 
sufficient period of time to develop nor- 
mal-sized uteri, before gonadotropic hor- 
mones may be expected to accomplish 
the desired result. In order to be con- 
sidered cures there must be satisfactorily 
stimulated ovarian and uterine functions, 
permitting the continuance of normal 
ovarian and menstrual functions without 
further therapy. 

Empirically arranging vaginal smears 
into 7 types, from the most pronounced 
atrophic type as found in late cases of 
artificial menopause as type 1 plus ( 1 — |— ) 
up to the best possible type of epithelial 
cornification as the normal or 7 plus 
(7 +), permits an accurate estimate of 
the degree of efficiency of the therapy 
that has been administered. 

Administration — Substitution ther- 
apy is administered in all functional hy- 
poovarian conditions until such time as a 


5 +, 6 -f-, or 7 + vaginal smear has 
been obtained, before any anterior pitui- 
tary gonadotropic factor or equine 
gonadotropic hormone is indicated. The 
exception to this is in menometror- 
rhagia, in which prolactin is used (see 
elsewhere in this vo'ume), until all bleed- 
ing ceases, and then the gonadotropic 
hormone is given during the proper por- 
tions of the subsequent ovarian cycles. 
Some authors persist in publishing di- 
rections for daily administration of this 
hormone for 10 to 20 days each men- 
strual month. This is entirely unphysio- 
logical. It is necessary to use the ma- 
terial only between the fifth and eleventh 
days from onset of menstruation. If 
small doses of from 200 to 300 I.U. are 
used, it may well be given daily from 
the fifth or sixth to the tenth or eleventh 
days ; if 500 I.U. are given at each dose 
it can well be done on the seventh, 
eighth, ninth and tenth days ; and if 
2000 I.U. are administered at each dose, 
it may be done on approximately the 
eighth, ninth and tenth days from the 
onset of menstruation. There is no logic 
that would allow its administration long 
enough to prevent maturation of the fol- 
licle or ovulation or corpus luteum for- 
mation. 

After having used over 12,000 doses 
of this hormone and completed the treat- 
ment of slightly more than 400 patients 
(Dec. 1, 1940) the results (when doses 
of 2000 I.U. each are used) are as fol- 
lows : There have been cures of 25 per 
cent in primary amenorrhea; 66 7 per 
cent in secondary amenorrhea , 60 per 
cent in hypomenorrhea, 60 per cent in 
oligomenorrhea, 90 per cent in junctional 
menometrorrhagia (following the use of 
prolactin), 50 per cent in dysmenorrhea, 
60 per cent in genital hypoplasia, and 70 
per cent in sterility. There has been a 
noticeable improvement in the percent- 
ages of improved and cured patients with 
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the higher potency doses of 2000 I.U. 
than previously, although it seems to re- 
quire just as many months of therapy. 

To all patients showing less than nor- 
mal estrogen blood level (as evidenced 
by vaginal smears) estradiol benzoate in 
the form of progynon B is administered 
routinely until good vaginal cornifica- 
tion occurs. Except in amenorrhea, 
10,000 R.U. of progynon B are given 
about 48 hours after menstruation has 
ceased and repeated every fourth or fifth 
days, for, as a rule, not more than 3 
doses per cycle. Because this occasion- 
ally causes early menstruation, it then 
becomes necessary to change by giving 
only 2 doses of 10,000 R U. 5 days 
apart, followed by 2 doses of 2000 R.U. 
at the same interval, with about 10 mg. 
of progesterone (proluton) with the 
last dose of estrogen. This is frequently 
varied by giving the progesterone orally 
as pregneninolone 5 mg. daily with 
progynon DH tablets 0.5 mg. daily — 
during the premenstrual 5 or 6 days. 
This plan permits more assurance of ob- 
taining secretory endometrium, than by 
using only the 3 large doses of estrogen 
If on the fifth to the seventh day after 
the last muscular injection the vaginal 
smear is a normal progestational type, 


then the gonadotropic material is admin- 
istered after the next period of men- 
struation. Vaginal smears are taken on 
the fifth to the seventh day after the last 
of each monthly series of injections of 
serum. If all subjective symptoms have 
disappeared, and when the vaginal smear 
is normal for that portion of the cycle, 
treatment is stopped. Vaginal biopsy is 
a more accurate guide than an endome- 
trial biopsy, but vaginal biopsies and 
vaginal smears correspond quite accu- 
rately. Serum therapy is not continued 
longer than 4 months; if a cure has not 
been effected, the patient is asked to re- 
turn for further therapy after a wait 
of 4 to 6 months. 

After allowing a rest period for sev- 
eral months for some of the patients 
whose ovarian disturbances were not 
corrected, Krohn has repeated the rou- 
tine series of treatments and has effected 
some cures. He has had “very good re- 
sults in those cases of menorrhagia and 
amenorrhea due to a hyperhormonal 
state frequently associated with poly- 
cystic ovaries, also, a moderate number 
of successes with sterility problems of 
the anovulatory type, where all other 
causes had been eliminated by careful 
routine investigation. 


CLINICAL USE OF EQUINE GONADOTROPIC HORMONE 

IN THE MALE 

By L. F. Hawkinson, M.D. 


Thus far few reports have appeared 
on the use of gonadotropic hormone 
from pregnant mares’ serum in the male. 

Kundstadter 60 reported that in a 
group of 12 boys between the ages of 6.5 
and 14.75 years with hypogenitalism, 8 
showed improvement. In 7 cases of true 
cryptorchidism, complete descent oc- 
curred in 3 and partial descent in 2 
patients. 


The reviewer has had limited success 
with equine gonadotropic hormone in 
boys. Only 2 of 8 patients have shown 
definite improvement after 8 to 10 
months of treatment. Until more is 
known as to the effect of this hormone 
on the immature testis, it should be used 
with caution in the young male. Results 
in a small series of cases would indicate 
that prolonged treatment is necessary. 
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The use of the equine hormone in the 
correction of faulty spermatogenesis has 
often been striking. A definite increase 
in the number of sperm, improvement in 
motility, and decrease m the number of 
abnormal forms have been obtained in the 
majority of cases treated. The dose has 
been 400 to 500 I.U., intramuscularly, 2 
to 3 times a week. If no improvement in 
the semen picture was apparent in 6 to 8 
weeks, further treatment was usually of 
no avail. The continued use of large 
doses after the sperm count has been in- 
creased to normal may result in a 
marked drop in the count. 

Looney 61 has described a case in 
which the sperm count was increased 


from 36 million per cubic centimeter to 
more than 133 million per cubic centi- 
meter with marked improvement in mo- 
tility The abnormal forms decreased 
from 48 per cent to less than 20 per 
cent. 

Three of 5 of Charny’s 62 patients 
treated with equine gonadotropic hor- 
mone showed an improved semen count, 
and all patients presented histological 
evidence of stimulation of the seminifer- 
ous tubules. The latter was determined 
by testicular biopsy and is a significant 
finding. 

The status of the equine gonadotropic 
hormone in other conditions in the male 
has not been determined. 


MALE SEX HORMONE 

By Charles W. Dunn, Ph.G., M D. 


Sterility in the Male 

Kreutzmann 63 divided sterility in the 
male in 2 chief groups, urologic and 
endocrinologic. Occasionally malnutri- 
tion or vitamin deficiency may cause 
sterility but it occurs so infrequently that 
for practical purposes it need not be 
stressed. If urologic examination is neg- 
ative, it may correctly be assumed that 
some endocrine dysfunction is present. 
This supposition can be proved by an ex- 
amination of the sperm. In a study of 
the ejaculate the 3 most important fac- 
tors are the number of sperm per cubic 
centimeter, the percentage of abnormal 
forms, and the degree of motility. The 
previous concept of a man being sterile 
if the sperm count is below 60,000,000 
per cubic centimeter has been shown in- 
correct by Hotchkiss’s 64 study of 200 
men. Fertility is impaired when abnor- 
malities reach from 20 to 22 per cent 
and clinical sterility is usually present if 
more than 25 per cent abnormal forms 
are found. All patients showing abnor- 


malities of the ejaculate can be classified 
into 4 groups: 

1. Normal sperm count and normal per- 
centage of abnormal forms with a low- 
ered B.M.R. 

2. Oligospermia and a normal percentage 
of healthy sperm. 

3. Normal number of sperm with an in- 
crease of abnormal forms. 

4. Oligospermia with an increase of ab- 
normal forms. 

Fifteen per cent of the patients were 
in group 1, having a basal metabolism 
rate varying from minus 10 to minus 18. 
They were all given thyroid by mouth, 
following which the desired results were 
obtained. It is in groups 2, 3 and 4 that 
occasional brilliant results, but mostly 
failure, are reported after the adminis- 
tration of endocrine products. The ad- 
ministration of endocrine products at the 
present time is entirely experimental. 
Patients receiving the same androgen or 
gonadogen for the same condition react 
differently. In some instances there will 
be an increase in the number of sperm, 
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whereas m others there will be no 
change. Marked increase in the number 
of abnormal forms may also occur in one 
man while a decrease will result in an- 
other. 

The clinician must guard against 
the inclination to use large doses of an- 
drogens, estrogens and gonadotrophic 
agents or to administer them continu- 
ously for long periods. Kreutzmann has 
seen aspermia develop in a patient with 
34 per cent abnormal forms after receiv- 
ing 0.5 cc. of chorionic gonadotrophin 
3 times weekly for 2 months. Examina- 
tion of the same patient a year later 
showed only a few sperm present with 
25 per cent abnormal forms. Another 
patient with 26 per cent abnormal forms 
received 2 cc. of pregnant mares’ serum 
3 times a week for 1 month. Following 
the injections the abnormal forms in- 
creased to 74 per cent. After a rest 
period of 1 month they dropped to 31 
per cent. Testosterone propionate was 
injected 3 times weekly in 5 mg. doses 
for 1 month with no consistent change in 
the abnormal sperm of 6 patients after 
the administration of the drug. In 2 pa- 
tients with an increased number of ab- 
normal sperm before treatment the drug 
caused a further increase in pathologic 
cells, while in the third patient there was 
no change. In view of the harm that 
may occur, the indiscriminate injection 
of endocrine products should be stopped. 
It is advisable to make repeated sperm 
analyses during the administration of 
these potent drugs in order to guard 
against transient or possible permanent 
damage to the spermatogenic structures 
of the individual. 

Value of Testicular Biopsy in 
Male Sterility — Charny 62 states that 
testicular biopsy gives the most direct 
evidence of the actual state of spermato- 
genesis. It is especially valuable in male 


infertility under the following circum- 
stances : 

1 In azoospermia, to differentiate between 
the obstructive and nonobstructive types. 

2 In oligozoospermia, to differentiate be- 
tween faults in spermatogenesis and post- 
inflammatory obstructive lesions of the 
ejaculatory ducts 

3 To observe the severity of the pathologic 
process and thus determine the capacity 
of the tubules to regenerate. 

4 To evaluate by repeated biopsies the effi- 
cacy of the various extracts recommended 
for stimulation of spermatogenesis. 

No regeneration can be expected in 
the seminiferous tubules that have un- 
dergone complete atrophy, no matter 
how effective the therapeutic agent may 
be. Increased cellular activity in the 
seminiferous tubules affected by therapy 
and demonstrated by testicular biopsy is 
true evidence of the effectiveness of the 
agent employed. 

Five patients presenting varying de- 
grees of faulty spermatogenesis, as 
judged by semen examination and tes- 
ticular biopsy, were given 400 I.U. of 
gonadotropic hormone of pregnant 
mares’ serum intramuscularly 3 times a 
week for 3 weeks. Subsequent injections 
were administered intravenously thrice 
weekly for approximately 2 additional 
months, at which time a second testicular 
biopsy was done. Only 3 of the 5 
patients showed an improved semen pic- 
ture following the mare serum hormone 
therapy, but all presented histological 
evidence of stimulation of the seminifer- 
ous tubules. These results are sufficient 
evidence to suggest that the adminis- 
tration of hormone of pregnant mares’ 
serum deserves further trial as a sper- 
matokinetic agent. 

Testosterone Propionate 

Indications — Male Climacteric — 
Thomas and Hill 65 treated 2 cases of in- 
volutional melancholia with testosterone 
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TABLE I 

Observation of Spermatokinetic Effect of Gonadotrophic Hormone of Pregnant 

Mares’ Serum in 5 Infertile Males 


Patient 

Before Treatment 

After Treatment 

Changes in Tubular 
Activity as Observed 
by Testicular Biopsy 

Semen 
Volume 
m cc. 

Sperm 

Count 
per cc. 

Semen i 
Volume 1 
in cc. 

Sperm 

Count 
per cc 

1. 

G. C 

2.S 

16,400,000 

3.5 

29,600,000 

Increased 

2. 

D.M. 

1.0 

1,100,000 

2.0 

2,900,000 

Increased 

3. 

O. D. 

2.S 

4,600,000 

2.5 

4,300,000 

Increased 

4. 

J. B. 

3.5 

500,000 

5.0 

6,400,000 

Increased 

s. 

D. K 

3.5 

10,100,000 

3.0 

29,000,000 

Increased 


propionate. One male, age 56, suffered 
from nervousness, insomnia, occipito- 
cervical headache and lapse of mem- 
ory, as well as delusions of persecution. 
He was first given 10 mg. testosterone 
propionate 3 times weekly for 4 weeks, 
then 10 mg. twice a week for 6 weeks, 
at which time he was discharged as nor- 
mal and he has remained in good health 
and of stable mind. Another male, age 
48, suffered a loss of memory during the 
past 6 months, increasing emotional in- 
stability, insomnia and delusions of per- 
secution. He was given 10 mg. of testo- 
sterone propionate weekly for 8 weeks. 
After discharge, improvement continued. 

Premenopausal Dysfunctional 
Uterine Bleeding — Mazer and Ma- 
zer 66 feel that, although the cause of 
uterine bleeding in instances of small in- 
tramural fibroids may be dysfunctional 
and often amenable to endocrine therapy, 
a preliminary curettage is nevertheless 
imperative. The occurrence of metror- 
rhagia in a premenopausal woman after 
repeated episodes of delayed menstrua- 
tion may be considered dysfunctional in 
type if the presence of pregnancy is first 
eliminated. 

While testosterone propionate (to- 
tal of 50 to 200 mg.) does not invariably 
relieve dysfunctional uterine bleeding at 
any dosage level, it does so in 50 per 


cent of the patients who submit to a 
month’s treatment. In the female, doses 
of 450 to 1000 mg. over a period of a 
month produce atrophy of the endome- 
trium, temporary amenorrhea through 
inhibition of the pituitary-ovarian mech- 
anism and, in many instances, facial hair 
growth, enlargement of the clitoris, a 
husky voice and a decrease in the size of 
the breasts. Smaller doses (50 to 200 
mg. in a month) produce no discernible 
effects other than the control of dys- 
functional metrorrhagia. The endome- 
trial pattern and menstrual rhythm are 
undisturbed and masculinizing manifes- 
tations do not appear. Its influence is 
temporary and lasts only long enough to 
permit natural readjustment and cannot 
rejuvenate aging ovaries of premenopau- 
sal women nor stimulate the ovaries of 
younger women to biphasic activity. 

A cure was considered to have been 
effected if the abnormal uterine bleed- 
ing ceased during the month of treatment 
and did not recur for at least 3 months 
after its withdrawal. Forty-two of 64 
patients (66 per cent) were cured and 
22 (34 per cent) were not cured or were 
only temporarily improved. Twenty- 
seven of the 35 women who were 
curetted prior to testosterone therapy 
remained well during the follow-up 
period of 3 or more months after with- 
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drawal of treatment, whereas only 15 of 
the 29 noncuretted group remained well. 
In 25 per cent curettage alone arrested 
the dysfunctional uterine bleeding for a 
period of 3 or more months, at least 
sufficiently long for the endocrine imbal- 
ance to adjust itself. 

Larger doses of testosterone (total 
300 to 600 mg.) did not yield better re- 
sults than the smaller doses. About 10 
per cent of the menopausal patients who 
receive large doses of estrogen for severe 
climacteric symptoms bleed profusely 
and almost incessantly during and even 
after withdrawal of treatment because 
of the pronounced endometrial hyper- 
plasia. In many of these patients the 


addition of 10 mg. of testosterone pro- 
pionate to each dose of estrogen for a 
period of a month effectively arrests the 
bleeding and prevents its recurrence. 

No constitutional ill-effects were ob- 
served in any of the 64 patients. In only 
2 was there a temporary delay in men- 
struation (total doses in excess of 300 
mg.). No obvious tendency toward re- 
duction of fertility in those who received 
smaller doses was observed. There was 
no tendency to abortion. The tendency 
to virilism was noted in 2 of the 20 
patients who had received total doses in 
excess of 300 mg. There was a definite 
decrease m the pitch of the voice of 2 
others. 


FEMALE SEX HORMONE 

By Charles W. Dunn, Ph.G., M.D. 


Physiological Action of Estrogen 
— Effect on Uterus and Anterior 
Pituitary — Zondek 67 believes that con- 
clusions concerning humans cannot be 
drawn from results in mice and monkeys. 
He has given large doses of estrogens to 
humans and has never encountered any 
changes of the uterus which resulted 
from the alleged carcinogenic action of 
estrogens. In 2 cases he found that the 
administration of 1,200,000 I.U. of 
estradiol benzoate produced an inhibi- 
tion of the development of the uterine 
mucosa in women and increased the 
number of mucous glands of the cer- 
vix but did not induce any changes of a 
carcinomatous nature. In another case 
he tried to inhibit the growth of carci- 
noma by very large doses of estrogens. 
He found that the normal ovarian cycle 
in women can be inhibited by estrogen 
(at least 70,000 I.U.) and artificial 
amenorrhea can be produced by post- 
poning menstruation for from 7 to 70 


days. The estrogen administered blocks 
the gonadotropic secretion of the an- 
terior pituitary which prevents the de- 
velopment of the corpus Iuteum and pro- 
gesterone production. Still larger doses 
of estrogen (more than 600,000 I.U.) 
are able to cause the uterine mucosa to 
react with glandular cystic hyperplasia 
owing to the local effect of the hormone. 
Doses of 6,000,000 I U. over 60 days 
induce functional castration or hormonal 
sterilization by preventing the ripening 
of the corpus Iuteum formation. The cer- 
vical glands react to estrogen with 
marked enlargement. The administra- 
tion of 1,400,000 I.U. of estradiol ben- 
zoate during the course of 28 days does 
not bring about any changes in the por- 
tio. The administration of 6,000,000 
I.U. during 60 days induced the forma- 
tion of a large, partly papillary, erosion 
of the portio, which demonstrated that 
an erosion of the portio can be caused 
by hormonal irritation. Even extremely 
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large doses of estrogen did not cause 
carcinomatous changes of the uterus. 

Indications — Functional Meno- 
metrorrhagia — Ryan 68 obtained grati- 
fying results from the use of cyclic 
estradiol benzoate and progesterone 
therapy in 10 cases of functional meno- 
metrorrhagia. The cyclic use of sex 
sterols in the treatment of functional 
menometrorrhagia developed as a conse- 
quence of finding low urinary assays for 
estrogenic substances in such a case, 
which was confirmed by assays in other 
cases and has been correlated with endo- 
metrial biopsies. The following therapy 
has been effective when large doses of 
A. P. L. have failed : 

Treatment may be initiated at any 
time, even during an episode of rnetror- 
lhagia, since estrogen injections are 
usually sufficient to stop hemorrhage. 
Injections are then given on the basis of 
a 28-day cycle, 2000 R.U. of estradiol 
benzoate given 2 or 3 times weekly dur- 
ing the first 3 weeks. During the fourth 
week 2 to 5 I.U. of progesterone are 
given on the fifth and third days before 
the onset of the calculated menstrual 
period. Therapy is then withheld for 3 
or 4 days, after which the course is again 
initiated without regard for the pres- 
ence or absence of bleeding and is re- 
peated on the above-mentioned 28-day 
basis. When a fairly definite cycle is 
present or has been established, it has 
been Ryan’s custom to give the estro- 
gen and progesterone only during the 
2 weeks preceding menstruation in total 
divided dosage of 4000 to 8000 R.U. 
of estradiol benzoate and 2 to 10 I.U. 
of progesterone. With this method 
estradiol benzoate and progesterone 
should probably be given concurrently 
during the fourth week on the fifth and 
third days premenstrually. After 4 to 6 
months of such cyclic usage, therapy 


should be withheld for a time to deter- 
mine whether or not a normal rhythm 
and flow have been re-established. 

Ryan states that it is preferable to 
do a curettage before beginning therapy 
with hormones, especially m women over 
30 years of age, where malignancy has 
to be considered more seriously than in 
younger women. 

Dysmenorrhea — Sturgis and Al- 
bright 68 believe that relief of dysmenor- 
rhea from estrin therapy is associated 
with a consistent change m ovarian func- 
tion. The presence of an apparently 
normal corpus luteum seemed to be a 
prerequisite for the occurrence of 
cramps. Estrin therapy was apparently 
followed by a cramp-free period only 
when it prevented the development of a 
functioning corpus luteum during that 
cycle. Dysmenorrhea could be induced 
in a patient having anovulatory periods 
by the administration of a sufficient 
amount of progesterone. Twenty-five 
cases with disabling dysmenorrhea were 
administered 10,000 R U. progynon B, 
injected intramuscularly every third day. 
A series of injections consisted of from 
3 to 14. If the first of a series of 6 to 
10 or 12 injections was given within the 
first week after the onset of menses, the 
next period was invariably free from 
uterine cramps. If the series was not 
started until 2 weeks after the onset of 
the previous flow, there was no change 
in the pains during the subsequent bleed- 
ing. The dependence of this result on 
the timing of the injections during the 
cycle suggested that the effect might be 
related to the action of estrin upon ovula- 
tion. Endometrial biopsy taken before 
a painful period showed evidence of ovu- 
lation, whereas every biopsy obtained 
after treatment and before a cramp-free 
period showed no evidence of ovulation. 
When biopsies were taken in 3 consecu- 
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tive months, the estrin treatment 1 
month did not inhibit or repress the oc- 
currence of ovulation the next month. 
The sixth day seemed to be the latest 
which would give dependable results. 

In a few patients who had repeatedly 
responded to treatment in the past, the 
optimum number of estrin injections was 
followed by daily injections of 5 mg 
progesterone (proluton) for 5 days. 
Although they had been entirely free 
from cramps previously after the estrin 


alone, the progesterone caused a return 
of the cramps in 2 of 3 cases. 

The evidence from endometrial biop- 
sies has led to the conclusion that ovu- 
lation is a sine qua non of all types of 
essential dysmenorrhea. The inhibition 
to the pituitary must take place before 
the ovarian follicle has received an ade- 
quate growth stimulus by FSH. The 
same mechanism appears to explain why 
it was possible to suppress ovulation 2 
months in succession. 


HYPERPARATHYROIDISM 

By Henry L Jaffe, M.D 


Differential Diagnosis — It is to be 
assumed that before treatment is begun, 
the question of differential diagnosis has 
been carefully considered and the case 
definitely established as one of hyper- 
parathyroidism. It is immediately help- 
ful to remember that this disease is, 
after all, relatively uncommon. Because 
of this fact, in weighing whether a given 
obscure case is or is not one of hyper- 
parathyroidism, the burden of proof lies 
upon the affirmative side. 

In this connection, it should be borne 
in mind that while the presence of a 
hypercalcemia is strong evidence in favor 
of a diagnosis of hyperparathyroidism, 
hypercalcemia is not infrequently found 
also in cases of multiple myeloma and, 
though rarely, in cases of carcinoma ex- 
tensively metastatic to the skeleton. If 
these other possible causes of hyper- 
calcemia are kept in mind, the likeli- 
hood of confusing with hyperparathy- 
roidism cases of multiple myeloma or 
skeletal carcinosis will be greatly dimin- 
ished. Paget’s disease per se should 
likewise no longer be confused with 
Recklinghausen’s disease of bone (hy- 
perparathyroidism with pronounced 
skeletal manifestations). In uncompli- 


cated cases of Paget’s disease the serum 
calcium values are normal. Very rarely, 
however, a case of Paget’s disease is en- 
countered in which routine biochemical 
study reveals a definite hypercalcemia. 
These cases must be interpreted as in- 
stances of Paget’s disease complicated 
by hyperparathyroidism or at least in- 
stances of the coexistence of the 2 dis- 
eases in the same subject. 

A condition which is frequently and 
unnecessarily misdiagnosed as hyper- 
parathyroidism is polyostotic fibrous 
dysplasia, which the writer’s associate, 
L. Lichtenstein, 70 named and described 
in detail, emphasizing especially its 
pathology. Clinical reference to the con- 
dition had previously been made under 
such names as “ unilateral fibrous osteo- 
dystrophy ” “ unilateral Recklinghau- 

sen’s disease,” “ disseminated osteitis 
fibrosa,” “ osteitis fibrosa in multiple 
foci,” etc. The condition is a skeletal 
developmental anomaly affecting several 
or many bones, with predominantly uni- 
lateral involvement. 

The affected bones show filling of their 
medullary cavities by gritty grayish- 
white fibrous tissue containing trabecu- 
lae of newly formed primitive bone. 
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Islands of cartilage may also be found 
in the fibrous tissue filling the marrow 
cavity. The condition apparently results 
from perverted activity of the specific 
bone-forming mesenchyme. It usually 
manifests itself in childhood or early 
adult life and evolves slowly, pursuing a 
protracted clinical course characterized 
by pain, deformity, and a tendency to 
pathologic fracture of affected bones. 
Precocious menstruation in girls suffer- 
ing from severe forms of the disease has 
been described by Goldhamer, by Borak 
and Doll, and more recently by Albright 
and his associates. The presence of hy- 
perpigmentation of certain areas of the 
skin, apparently due to excessive mel- 
anin content, has also been mentioned 
by Goldhamer and particularly stressed 
by Albright and his colleagues. The 
precocious menstruation and hyperpig- 
mentation apparently are seen only in 
very severe cases whose clinical manifes- 
tations have begun very early in life. It 
is probable that the precocious menstru- 
ation and other endocrine phenomena, 
manifested in only a small proportion 
of these cases, result from involve- 
ment of underlying skull bones. Such 
cases represent instances of particularly 
severe polyostotic fibrous dysplasia with 
secondary phenomena due to damage of 
the base of the brain and possibly to 
nerves. It should be borne in mind that 
the great majority of cases of this dis- 
ease show no such secondary phenom- 
ena, and that, indeed, even the osseous 
changes may be limited to a few bones 
developing from a single limb bud. 

It is because roentgenographically the 
affected bones appear widened, show 
thinned cortices, and often present ap- 
pearances suggesting the presence of 
cysts that these cases are so often mis- 
interpreted as instances of hyperpara- 
thyroidism. At least 6 cases of the 22 
which have come under the writer’s ob- 


servation had previously been thus 
misdiagnosed and consequently had been 
subjected to a vain search for a para- 
thyroid tumor. The fact that the lesions 
are unilateral or mainly unilateral and 
that the unaffected bones are normal 
should be enough to exclude hyperpara- 
thyroidism. Furthermore, the serum cal- 
cium value is normal in practically all 
cases of polyostotic fibrous dysplasia. 
Occasionally, however, it may be slightly 
above the upper limit of the normal. For 
instance, it was 11.0 mg. in 1 case ob- 
served. 

Types — Primary vs. Secondary 
Hyperparathyroidism — Recent ad- 
vances have shown more and more 
clearly that cases of hyperparathyroidism 
fall into 2 categories, i. e., primary (or 
idiopathic) and secondary. The primary 
(or idiopathic) cases are those in which 
the point of departure for the disease is 
apparently the parathyroid glands them- 
selves, since there is no known explana- 
tion of what instigates their hyperfunc- 
tioning. The parathyroid abnormality in 
cases of primary hyperparathyroidism 
may be of the nature of (1) a tumorous 
growth (an adenoma) usually limited to 
a single gland, but sometimes affecting 
2 glands, or (2) a hyperplasia affecting 
all (*. e., the theoretical 4) parathyroids. 
The secondary cases are those in which 
the point of departure for the disease is 
elsewhere than in the parathyroid glands 
themselves. Actually, it seems to be ex- 
clusively in connection with renal in- 
sufficiency of longstanding that a pro- 
nounced secondary hyperplasia may be 
observed of all (the theoretical 4) para- 
thyroids, resulting in a complicating or 
secondary clinical hyperparathyroidism. 

The division into primary and sec- 
ondary parathyroidism thus is made on 
the basis of absence or presence, respec- 
tively, of some plausible instigating fac- 
tor for the parathyroid hyperfunctioning. 
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Anderson 71 has reviewed the whole 
question of hyperparathyroidism in rela- 
tion to renal disease. Castleman and 
Mallory point out further that there are 
certain differences in histologic detail, 
in the parathyroids, between the primary 
and the secondary cases of hyperparathy- 
roidism when the parathyroids show dif- 
fuse hyperplasia. In the primary cases 
the hyperplastic glands are composed of 
water-clear cells, while in the secondary 
cases they are composed of small chief 
cells. 

As a clinico-pathologic complex, how- 
ever, hyperparathyroidism in its full 
efflorescence has 3 central facets, i. e., 
parathyroid, renal, and skeletal altera- 
tions. This is true whether the case 
being dealt with is a primary or second- 
ary hyperparathyroidism. Thus, in a 
case starting out as an instance of pri- 
mary hyperparathyroidism the kidneys 
may become so severely damaged that 
the consequent renal insufficiency in turn 
increases the parathyroid hyperfunction- 
ing and thus exacerbates the whole state 
of hyperparathyroidism. On the other 
hand, in a case starting out as an in- 
stance of hyperparathyroidism secondary 
to renal disease, the parathyroid hyper- 
functioning that may develop may be- 
come so pronounced that it, in turn, also 
acts powerfully upon the bones. 

Thus, altogether, there are some fully 
evolved cases in which it cannot be said, 
from the total clinical complex presented 
or from the biochemical findings as to 
the blood, whether the hyperparathyroid- 
ism which is being dealt with is primary 
or secondary. This fact has important 
bearings upon the questions of therapeu- 
tics and prognosis. In cases of primary 
hyperparathyroidism, if the offending 
parathyroid tissue is removed, improve- 
ment of the renal function can be ex- 
pected unless the kidneys have been 
damaged irrevocably. On the other 


hand, in cases of hyperparathyroidism 
secondary to renal insufficiency of long- 
standing, removal of enlarged parathy- 
roids is attended with considerable risk 
and little promise of benefit unless the 
basic renal disease can first be success- 
fully treated. 

Treatment — 1 . Parathyroidectomy 
— Specifically in relation to treatment, 
let it be assumed first that a case under 
discussion is one of primary hyperpara- 
thyroidism. In at least 4 out of 5 such 
cases, the offending parathyroid tissue 
consists of a single parathyroid adenoma. 
Often, this adenoma is easily located, but 
occasionally it is aberrantly situated, no- 
tably in the superior mediastinum. To 
forestall disappointment in case the ade- 
noma cannot be found at the first opera- 
tion and to leave the prospect open for 
a second operation involving the medias- 
tinal approach, it is advisable to suggest 
from the beginning, to the patient or to 
the responsible relative, that a two-stage 
operation may be necessary. When the 
adenoma is removed, the pathologic state 
is abruptly arrested and soon begins to 
be reversed. 

If, as is sometimes the case, the pri- 
mary hyperparathyroidism is being 
caused by idiopathic parathyroid hyper- 
plasia instead of adenoma formation, the 
surgical treatment presents particularly 
knotty problems. This is so because 
all 4 of the glands may be hyperplastic 
and there is danger of intractable tetany 
if all 4 are removed. On the other hand, 
if all 4 are not enlarged, there is no as- 
surance that the remaining gland or 
glands will not subsequently undergo 
hyperplasia and thus induce recurrence 
of the symptoms. Personal experience 
with a case of this type (seen through 
the courtesy of Drs. Ottenberg and 
Garlock), in which only 2 hyperplastic 
glands were removed at first, was that 
there was a rapid recurrence of all the 
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manifestations of the hyperparathyroid- 
ism within a few months. In this case, 
at a subsequent operation the surgeon 
removed a third enlarged parathyroid 
gland and all but a tiny fragment of the 
fourth. Several bits from the removed 
part of the fourth were then immediately 
transplanted into pockets made in the 
sternocleidomastoid muscle, and the 
mouths of these pockets were closed with 
black silk ligatures to mark their posi- 
tion. In this site (or in pockets in the 
abdominal wall) the transplants would 
be easily accessible should their removal 
be indicated later on. In the case in ques- 
tion, such removal had not proved to be 
necessary up to 1 year after the original 
operation. In any event, in these cases, 
the surgeon must recognize the danger 
on the one hand of recurrence of the 
hyperparathyroidism from regrowth of 
the remaining stump, and on the other 
of the development of intractable hypo- 
parathyroidism from damage to the es- 
sential remaining tissue. In the case just 
mentioned, the operation was followed 
by a period of hypocalcemia and tetany 
which, though difficult to control at first, 
became easier to manage after about 3 
months. From then on, under therapy, 
the calcium level has remained high 
enough to avoid tetany, or even carpo- 
pedal spasm, though the Chvostek sign 
could be elicited from time to time. Now, 
about 1 y 2 years since operation, the 
serum calcium, inorganic phosphate, and 
phosphatase values have finally become 
normal. 

Let it now be assumed that the case 
is one of secondary hyperparathyroidism 
following upon chronic renal insuffi- 
ciency. In such a case, attention should 
be concentrated upon improvement of 


the renal function, if that is possible. As 
to the parathyroids, it is questionable 
whether they should be touched at all 
in any case of renal hyperparathyroidism 
(renal dwarfism of childhood or its 
equivalent in adults). Any improvement 
effectable in the renal function, however, 
will be strongly reflected in diminution 
of the parathyroid hyperfunction. 

2. Management of Postoperative 
Complications — Attention has already 
been called to methods for combatting 
postoperative hypoparathyroid tetany 
with soluble calcium salts given by 
mouth or intravenously, with or without 
supplementary parathyroid extract, 
subject to control by determination of 
the serum calcium value. A more recent 
but already well-established addition to 
the armamentarium against the tetany is 
A.T. 10 ( dihydrotachysterol ). The 
optional dose varies widely, depending 
upon the severity of symptoms and the 
degree of hypocalcemia. Its indiscrimi- 
nate use, either alone or in combination 
with other drugs intended to combat the 
hypocalcemia, is fraught with the dan- 
ger of hypercalcemic intoxication. In 
using dihydrotachysterol it should also 
be borne in mind that its effect is cumu- 
lative, so that its use must be controlled 
by periodic determinations of the serum 
calcium value. An initial dose of 5 to 
10 cc. daily by mouth for 3 or 4 days, to 
be followed by a maintenance dose of 2 
cc. twice or thrice weekly for a time, 
can be expected to control the tetany 
in most cases. There is no evidence of 
harmful effect of this maintenance dose, 
even if used over a long period, pro- 
vided that the dosage is properly con- 
trolled by serum calcium determinations 
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THYROID GLAND 

By Charles William Dunn, Ph.G., M.D. 


Thyroid Gland and Unexplained 
Fever 

In patients who have a moderate rise 
in temperature (99°-100° F . — 37 3°- 
37. 8° C.) for which there is no explana- 
tion, Moehlig 72 found an enlarged thy- 
roid gland, usually adenomatous in 
character; an increase in the pulse rate, 
around 80 to 100 per minute ; and a fine 
tremor of the extended fingers. The 
basal metabolism rate ; blood count, par- 
ticularly the leukocyte and differential 
count ; x-ray findings of the chest ; blood 
sugar; blood Kahn test; nitrogen, urine 
and undulant fever tests are all normal. 
The fever frequently follows an infec- 
tion, such as tonsilitis, influenza or pye- 
litis, and is usually considered by the 
physician as one which he cannot locate. 
Thyroidectomy in these patients re- 
sults in the temperature becoming nor- 
mal within a week and remaining so 
thereafter. 

Cretinism 

Treatment — Shelton 73 reports the 
case of a lO^ -year-old female child with 
all the physical and mental stigmas of 
cretinism. Anterior pituitary extract, 
dram (2 cc.), said to contain 10 
growth units per cubic centimeter, was 
injected subcutaneously daily. There 
was no carpal advancement though there 
was some increase in size. No improve- 
ment in general physical and mental 
status occurred and the growth incre- 
ment was in the range of normal ex- 
pectancy. The following year 1 grain 
(0.06 Gm.) U.S.P. thyroid was admin- 
istered daily. At the end of a year the 
x-rays showed marked enlargement of 
the 2 original carpal centers with 3 new 
well-developed centers and ossification of 
the distal epiphysis of the ulna. There 


was some mental development and a gain 
of 6 inches in height and 8 lbs. (3 6 kg.) 
in weight The following year 2 grains 
(0.013 Gm ) thyroid were administered 
daily and resulted in the development 
of 2 new carpal centers in the wrist, 
with much greater massing of the entire 
carpal structure, a height gain of 4 
inches, a weight gain of 8 lb. (3.6 kg.) 
and some mental improvement. The fol- 
lowing year vitamin B complex was 
added as well as a preparation containing 
1000 I.U of Bj per day. At the end of 
the year there was additional massing, 
with beginning ossification of the pisi- 
form, a height gain of 3.3 inches (8.5 
cm.), a weight gain of 12 lb. (5.4 kg.), 
with an improvement in the general ap- 
pearance and mental improvement. In 3 
years there was a growth of 13.3 inches 
and an advance of 9 years in the bone 
age. 

Thyroid Gland Therapy 
Indications — Pituitary Dwarfism 

— The case of a girl, age 13 years, who 
was markedly retarded physically, has 
been reported by Looney. 74 Her sexual 
development was that of a girl of 10 
years. At 6 years of age she was given 
pituitary powders by mouth. The 
blood chemistry determinations gave 
high values for cholesterol, chloride and 
phosphorus and a low level for calcium. 
The basal metabolism rate was normal. 
She was given Y* grain (0.03 Gm.) 
thyroid every other day and cod-liver 
oil, 1 tablespoonful t. i. d. and brewer’s 
yeast, 1 tablet, t. i. d. Intramuscular in- 
jections of polyansyn containing 40 U. 
of growth factor were given every other 
day. Rest periods of 30 days were given. 
After 4 months an increase in height of 
yi inch (2 cm.) was noted and a gain 
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of 6^4 lb. (3 kg.) m weight. She was 
taken off polyansj n and placed on 
growth hormone, 50 U. every other 
day. This was increased to 100 U. and 
in 6 months to 200 U. or )4 dram (2 
cc.) of growth factor 3 times weekly. 
The thyroid was increased to 1 grain 
(0.06 Gm.) every other day and then 
to 1 grain (0.06 Gm.) daily. The Brew- 
er’s yeast tablets were increased to 6 
tablets daily and she was given 30 grains 
(2 Gm.) dicalcium phosphate daily. 
Since treatment began the patient has 
gained 3^4 inches (10 cm.) in height 
and 26 lb. (11.8 kg.) in weight, but 
she still shows a deficiency of 1)4 inches 
(4.3 cm.) in height and 6*4 lb. (2.9 
kg.) in weight for the minimum for her 
age. The author believes that growth in 
this case was a direct response to the 
medication. 

Twenty children showing signs of 
pituitary dwarfism, ranging m age from 
11 to 17 years, were treated by Lurie 75 
over a period of from 7 to 40 months 
with growth complex, in average dose 

1 cc. twice a week, with the addition of 
thyroid extract and extract of whole 
pituitary orally. No more than 3 grains 
(0.2 Gm.) of desiccated thyroid extract 
or 6 grains (0.4 Gm.) of whole pituitary 
extract were given daily. All but 2 of 
the children gained 42.6 per cent more 
than the expected normal increment of 
growth for like ages and periods of time. 
No appreciable gain in height was made 
during the periods when oral therapy 
alone was administered. The failure of 

2 patients to gain more than the normal 
increment can be attributed to the fact 
that the epiphyses were already practi- 
cally closed in 1 case and in the second 
case to lack of co-operation on the part 
of the patient. It should be remembered 
that failure to grow normally may be due 
to a variety of causes, external as well 
as internal. Failure to obtain results 


from therapy is very often due to failure 
to understand the nature of the factors 
responsible for the deficiency in growth. 

Thyroid Medication During Child- 
hood — Thyroid deficiency causes a re- 
tardation of growth, dentition, osseous 
and mental development and the condi- 
tion is sometimes unsuspected until the 
child is 3 or 4 years old. In the first 
and second years adequate thyroid treat- 
ment offers the most favorable prognosis. 
Unless there is a definite retardation 
in the osseous development, growth, 
dentition and mental development, cre- 
tinism can be excluded. Changes of the 
skin and hair and apathy are common to 
hypothyroidism A serum cholesterol 
above 300 mg. per 100 cc. is strongly 
suggestive of hypothyroidism. Adequate 
dosage with thyroid causes striking clini- 
cal changes, a marked acceleration of 
growth and osseous development and a 
drop in the serum cholesterol. If hypo- 
thyroidism exists and thyroid is discon- 
tinued, the patient becomes more slug- 
gish, weight will increase rapidly, the 
color of the skin and lips will fade and, 
finally, the skin will become cool, rough 
and dry. Most characteristic of all, after 
the withdrawal of thyroid, the serum 
cholesterol will rise to high levels. 

In juvenile hypothyroidism the patient 
seems to have grown and developed 
during the first few years of life. Later 
there is a slowing or stopping of growth 
and development and the child lags fur- 
ther and further behind the normal for 
his age. The child looks much younger 
than his actual years, is stunted in height, 
with skeletal proportions corresponding 
to his height rather than to his age, is 
of stocky body build, overweight but not 
obese, mentally retarded, has a dull ex- 
pression, and there is a marked delay 
in osseous development, second denti- 
tion, etc. These changes are usually 
much less marked than in cretinism, 
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according to Wilkins. 76 Deviation from 
the characteristic clinical picture may 
occur Of still greater diagnostic impor- 
tance is the additional finding in some 
cases of a porous, stippled or fragmented 
appearance of the osseous centers. 
Serum cholesterol is subject to wide 
spontaneous fluctuation so that at times 
it is within the normal limits The uri- 
nary excretion of creatine is greatly 
diminished or absent. The most impor- 
tant criterion for diagnosis is a specific 
response to comparatively small doses of 
thyroid. 

Desiccated thyroid by mouth is the 
therapeutic agent of preference. A single 
daily dose is as efficacious as divided 
doses. The rate of growth development 
is largely governed by thyroid activity. 
If less thyroid is given than is required 
to maintain a normal level of metabolism, 
the developmental rate will be slower 
than normal. The small doses cause dis- 
appearance of the cretinoid facies, the 
changes of the skin, hair and other obvi- 
ous signs of cretinism, but do not cause 
the child to grow and develop at a nor- 
mal or slightly accelerated rate, and they 
lead to the loss of much valuable time in 
the early years of life. As the tolerance 
increases, it is important to raise the 
dose in order to maintain an adequate 
rate of development. It is rarely, if ever, 
necessary to exceed 3 grains (0.2 Gm.) 
daily. The tolerance must be found by 
trial for each patient. The therapeutic 
dose should be maintained slightly be- 
low this level. The rates of growth and 
development should be constantly fol- 
lowed as a guide to the efficacy of 
therapy. With the beginning of effec- 
tive treatment, considerable loss of 
weight and sweating may occur. Even 
with very small doses of thyroid, all ob- 
vious signs of hypothyroidism may dis- 
appear within a few weeks or months. 


Roentgenograms should be taken to 
study the centers of ossification, first at 
intervals of 3 or 4 months, later every 
6 months or year. The height should be 
recorded regularly and mental standardi- 
zations made from time to time. Unless 
there is a continuous rapid development 
of the osseous system, an attempt should 
be made to increase the dose of thyroid 
to a higher level, as the patient’s toler- 
ance may have increased. If the bone 
age exceeds the normal or advances too 
far beyond the height age, the dose 
should be decreased. 

In cases of cretinism , the prognosis for 
attaining approximately normal growth 
and physical development is good, pro- 
vided treatment is adequate and not too 
long delayed. Unfortunately, the prog- 
nosis is much poorer for normal mental 
attainment. As a rule, the earlier inten- 
sive treatment is begun, the better is the 
prognosis. However, it is probable that 
in some instances the thyroid insuffi- 
ciency has caused an irreparable damage 
to the nervous system in the earliest 
months of infancy. 

In juvenile hypothyroid dwarfism, ad- 
equate treatment usually brings about a 
spectacular and gratifying acceleration 
of growth. This continues until the os- 
seous development reaches the stage of 
epiphyseal union, usually simultaneously 
with sexual maturation. The ultimate 
height that the patient attains depends 
on the amount of stunting before treat- 
ment, the age at which thyroid treat- 
ment is begun, and interrelationships 
with other endocrine glands. The prog- 
nosis for normal mental attainment is 
much better than in cretinism. 

Wilkins states that osseous retarda- 
tion alone does not prove thyroid de- 
ficiency, yet “the slowing of growth and 
osseous development may be the earliest 
evidence of hypothyroidism to become 
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manifest.” The difficulty of making the sometimes necessary to administer thy- 
dmgnosis of mild thyroid insufficiency roid empirically to determine the effect of 
is stressed as well as the fact that it is therapy. 


BREAST PATHOLOGY IN RELATION TO ENDOCRINE 

DISORDERS 

By Charles F. Geschickter, M.D. 


Etiology — Experimental evidence has 
confirmed the importance of the endo- 
cnnes in the pathology of the mammary 
gland. Hartman and Speert 77 report that 
cyclic changes occur in the mammary 
gland of the monkey in relation to the 
estrogenic and luteal hormones. Dunn 
has produced another case of gynecomas- 
tia in a man receiving large doses of the 
synthetic estrogen, stilbestrol. The oc- 
casional occurrence of gynecomastia with 
tumors of the adrenal has been empha- 
sized by Lisser, and Geschickter and 
Byrnes have described in detail the vari- 
ous changes in chronic cystic mastitis 
which may be produced in the rat by a 
combination of estrogenic and luteal 
hormones with estrogen stimulation 
overbalancing the luteal influence. That 
the changes of mammary dysplasia are 
due to endocrine overstimulation, which 
may subside with the menopause, has 
been indicated by Lmdgren. This author 
found in women at autopsy that the inci- 
dence of cystic disease of the breast, 
whether occurring alone or in the asso- 
ciation with carcinoma, was at its 
height at the climacteric, falling abruptly 
after the age of 50 years. For carcinoma, 
on the other hand, the frequency curve 
is high between 60 and 70 years. Mor- 
bidity curves among living women show 
a similar discrepancy and strengthen the 
hypothesis that cystic disease is of endo- 
crine origin and liable to senile involu- 
tion. Further evidence in regards to 
the endocrine basis of chronic cystic mas- 
titis has been supplied by Bucher and 


Geschickter. 78 These authors have re- 
ported urinary assays for estrogen and 
pregnanediol (an excretion product of 
progesterone and an index of corpus 
luteum function) on 27 patients. These 
assays indicate that the various forms 
of mammary dysplasia are due to a rela- 
tive excess of estrogen, the estrogen 
values being normal or high and the 
pregnanediol values below normal. 

Treatment — Endocrine therapy for 
benign conditions of the breast is receiv- 
ing added emphasis. Hoffman 79 reports 
that injections of testosterone propio- 
nate and testosterone acetate in 28 
cases of hypertrophy of the male breast 
were followed by complete regression in 
12 cases and a reduction of more than 75 
per cent in 9 others. In no case was 
there any gross evidence of testicular 
damage or arrest of the growth changes 
of puberty. The amount injected was 25 
mg. of testosterone propionate or acetate 
twice weekly for 10 to 40 injections. 

Various endocrine substances have 
been used in the therapy of chronic cys- 
tic mastitis. Testosterone has been rec- 
ommended by Desmarest and Capitain 80 
and by Loesser. 81 Recently, Atkins 82 
has reported results in 34 patients 
treated with testosterone propionate, the 
doses varying from 400 mg. in 4 weeks 
to as high as 1200 mg. in 6 weeks. 
Twenty-five patients were benefited as 
far as the breasts were concerned but in 
8 cases there was hairiness, amenorrhea 
and deepening of the voice which lasted 
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for as long as 9 months after the treat- 
ment. 

Atkins 82 controlled his studies with 
breast biopsies before and after the 
treatment. One of his cases developed 
mammary cancer 10 months after treat- 
ment. This was 1 among 212 cases of 
chronic cystic mastitis followed for 3 
years. Atkins has also reported recently 
on estrogen therapy. Fourteen patients 
were treated with 80 mg. of estradiol 
benzoate by injections in 4 weeks or by 
280 mg. of stilbesterol by mouth in 8 
weeks. Only 3 were improved and 4 
became worse, while 7 remained the 
same. Geschickter and Lewis recommend 
only 12 mg. of estrone by injections 
over a period of 8 weeks. Atkins’ 82 
total dose is nearly 100 times as great 
when the relative strength of estrone and 
estradiol are considered. If the bene- 
ficial action of estrogen therapy is 
through luteinization of the ovaries, it 
readily can be seen that the higher dose 
is contraindicated. Geschickter 83 has re- 
cently advocated progesterone as a 
more logical treatment in chronic cystic 
mastitis. In the last 2 weeks, in 1 or 2 
successive cycles, 40 to 60 mg are in- 
jected. The treatment has been used in 
28 cases with good results. 

Cancer of Mammary Gland 

Etiology — The role of the estrogens 
in mammary cancer has been inten- 
sively studied in the past 2 years. The 
occurrence of estrogenic mammary can- 
cer in mice and rats, normally resistant 
to the disease, has been amply confirmed 
(Bonser, Cramer and Horning 84 in 
mice, and Geschickter in rats). Cramer 
has sought to show that the susceptibility 
in different strains of animals is depend- 
ent upon the influence of estrogen on the 
endocrine system as a whole, the organs 
most prominently affected being the 
pituitary body and the adrenal glands. 


In the adrenals it was found that a de- 
generative change is induced by estro- 
gens in the zona reticularis of the cortex, 
whereas the degeneration developing in 
mice with spontaneously developing 
cancer is in the medulla. Cramer 83 be- 
lieves that the action of the adrenal cor- 
tex is to augment that of estrogen and 
that the changes in the zona reticularis 
accompanying estrogen are the results of 
overstimulation. The role of the medulla 
is to protect and the spontaneous atro- 
phy of this part of the adrenal predis- 
poses to mammary cancer in susceptible 
mice. Cramer and Horning 84 report that 
in adrenalectomized mice the response to 
estrogen is impaired and carcinogenesis 
delayed or prevented. In the pituitary 
gland under estrogen stimulation the 
acidophil cells are greatly diminished in 
number and may be so few that the en- 
larged glandular mass consists almost 
entirely to chromophobe cells. This is in- 
terpreted as an exhaustion through over- 
stimulation of the acidophil cells. By ad- 
ministering an anterior pituitary factor, 
the so-called thyrotropic hormone, the 
spontaneous development of mammary 
cancer in a susceptible strain of mice 
could be prevented. Their essential con- 
clusions are that the susceptibility to 
mammary cancer (1) is not a fixed and 
unalterable quality residing within the 
organism, but can be modified; (2) does 
not reside entirely — if at all — within the 
mamma; (3) is conditioned partly by a 
disturbance of the endocrine balance. 

The importance of the pituitary gland 
in estrogenic mammary cancer has been 
emphasized by Lacassagne. 86 He cites 
the works of numerous investigators to 
show that if hypophysectomy is previ- 
ously performed estrogens are without 
effect on the mammary gland. With 
certain estrogens, however, mammary 
carcinoma develops without marked 
pituitary changes. Asdell and Seiden- 
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stein found that injections of thyrotropic 
hormone, at a rate of 12.5 guinea-pig 
units weekly m young animals of a strain 
subject to cancer, did not counterbalance 
the effect on the mammary gland of a 
weekly injection of 50 gamma of estrone 
benzoate. While admitting the impor- 
tance of the pituitary gland in the pro- 
duction of estrogenic mammary cancer, 
Lacassagne, 86 therefore, does not believe 
the thyrotropic hormone offers a method 
of curing or preventing the disease. He 
had similar disappointing results with 
the use of progesterone. On the other 
hand, Lacassagne and Raynaud 87 found 
that biweekly injections of 2 mg. of 
testosterone propionate from birth on- 
ward protected the susceptible animals 
from the development of spontaneous 
mammary carcinoma. The theory is ad- 
vanced that the action of testosterone on 
the pituitary prevents the action of estro- 
gen on this organ. Nathanson and An- 
dervont 88 believe that they have suc- 
ceeded by injections of male hormone in 
preventing the occurrence of mammary 
carcinoma in mice which have been preg- 
nant once. 

Treatment — Geschickter has tried 
testosterone therapy in patients with 
mammary carcinoma, giving injections 
of 25 mg. biweekly for periods of several 
months. Pellets of the hormone have 
also been implanted. Temporary benefits, 
usually lasting for 1 year, were observed 
in about one-fifth of the cases. Salzstein 
and also Adair have had similar experi- 
ences. Roentgen castration before the 
menopause in women with mammary 
cancer has been about as beneficial 
(Taylor). 89 Prophylactic castration at 
the time of mastectomy has been of no 
benefit despite the fact that Herrell has 
found that in women who have cancer 
of the breast only 1.5 per cent have had 
castration previously, whereas, in the 


control group 15.4 per cent had beet 
previously castrated. 
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AMEBIASIS 

By Charles A. Jones, M.D., Sc.D. (Med ) 


Amebiasis is the clinical term applied 
to the disease entity produced by the 
invasion of the tissues of man by the 
pathogenic ameba Entamoeba histolytica 
(Craig). The term includes all of the 
manifestations of the disease in contra- 
distinction to the term “amebic dysen- 
tery," which merely represents 1 stage. 
The use of the 2 terms synonymously has 
been criticized, since this perhaps has 
tended to produce the concept that dys- 
entery is the single manifestation of the 
disease. Craig has shown that whereas 
dysenteric manifestations of amebiasis 
are uncommon in temperate regions, a 
host of other milder gastrointestinal 
symptoms are the result of infection with 
the Entamoeba histolytica. This modern 
clinical conception of amebiasis, together 
with the determination by surveys of the 
widespread distribution of the Enta- 
moeba histolytica throughout the tem- 
perate zones, has led to an increasing 
interest in the disease. 

Etiology — There are 5 amebae that 
parasitize the intestinal tract of man, i. e , 
Entamoeba histolytica, Entamoeba coli, 
Endolimax nana, Iodamoeba butschlii, 
and Dientamoeba fragilis. Of these, only 
the Entamoeba histolytica is pathogenic. 
The other organisms are considered to 
be harmless commensals. Craig consid- 
ers that it is impossible for the Enta- 
moeba histolytica to live in the intestinal 
tract for any considerable time without 
producing lesions in the intestinal tract 
even though no symptoms occur. In ad- 
dition to this pathological evidence, the 
demonstration of cytolysing substances 
from Entamoeba histolytica, as well as 


the production of complement fixing 
antibodies, is further evidence of its path- 
ogenicity. The well-known fact that 
diarrheal stools are likely to contain 
parasites of all kinds has led, in some in- 
stances, to a consideration of the patho- 
genicity of other species of the ameba, 
in spite of failure to produce disease in 
man and experimental animals with 
them. Rothman and Epstein 1 review the 
evidence for such consideration and pre- 
sent clinical evidence to support the the- 
sis that amebae other than Entamoeba 
histolytica may at times be pathogenic. 
Such evidence is inconclusive at the pres- 
ent time, and until definite evidence is 
obtained of tissue invasion or the libera- 
tion of toxic materials by these other or- 
ganisms, they must be regarded as harm- 
less commensals. The main significance 
of these parasites in feces of patients is 
that their presence indicates the patient 
has ingested food or drink contaminated 
with feces and may likewise harbor En- 
tamoeba histolytica. The chief problem 
involved with these parasites is their dif- 
ferentiation from the pathogenic Enta- 
moeba histolytica. 

The major differential characteristics 
of these intestinal ameba are presented 
in Table I. 

Geographical Distribution and In- 
cidence — That the parasites are prob- 
ably world-wide in their distribution is 
indicated by the fact that the parasites 
have been found wherever surveys have 
been attempted. From the tropical zones 
where the highest incidence of the para- 
sites is found, the numbers diminish as 
the outer zones of the temperate zones 
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Karyosome Minute and in center of Much larger and eccen- Larger and may be in Large and granular, in Larger and composed of 
nucleus. trically situated. center or to one side of center of nucleus or definite chromatin gran- 

center of nucleus. somewhat eccentrically uies lying in a dimly- 

placed. stained matrix. 
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are reached. 3 Likewise, the incidence of 
acute dysenteric manifestations of the 
disease diminish as the cooler climates 
are reached. In the United States, Craig 
estimates that from 5 to 10 per cent of 
the population are infected. This esti- 
mated incidence is based on survey data 
which was obtained from fecal examina- 
tions alone, in many instances from single 
stool examinations, and if multiple ex- 
aminations of fecal specimens from each 
individual surveyed and other methods of 
diagnosis (complement fixation and cul- 
tural methods) had been employed, the 
incidence would probably be higher. It 
must be recognized that the incidence of 
infection will vary with the locality. The 
occurrence of the Chicago epidemic in 
1933, during which over 800 cases with 
40 deaths were observed, has brought 
about the realization that under suitable 
conditions even the most severe manifes- 
tations of amebiasis may occur in sites 
far removed from the tropics. Yet Bor- 
land 3 points out that the study of pro- 
tozoal diseases has not yet aroused the 
interest that it should This lack of in- 
terest he believes is due to 4 factors : 

1. Failure to recognize the nontropical inci- 
dence of the infections. 

2. Failure to realize that symptoms other 
than diarrhea may result from the infec- 
tion. 

3. The difficulty in finding and recogniz- 
ing the various organisms. 

4. The failure to recognize the necessity of 
examining material which has not been 
rendered unfit for examination by im- 
proper collection or previous use of 
drugs. 

Pathology — Faust, 4 in a recent dis- 
cussion of the problem of amebiasis, calls 
attention to several facts that must be 
considered in the evaluation of the dis- 
ease. The first is that the Entamoeba 
histolytica usually invades the large 
bowel or rarely the terminal few inches 
of the ileum. The usual sites where the 


preponderance of lesions are found are 
in the cecum, the rectum, and sigmoid. 
The involvement of the bowel may be 
quite superficial or may be quite exten- 
sive, with burrowing through all the 
coats of the bowel. From the primary 
sites of invasion, secondary foci may oc- 
cur. Thus, from a primary site in the 
cecum, amebae may be planted lower m 
the bowel by transmission in the fecal 
stream; likewise, the organisms may be 
transmitted to the liver by way of the 
mesenteric venules. From the liver, by 
direct extension, the organisms may get 
into the lungs. Possibly some of the or- 
ganisms may be transmitted by way of 
the lymphatics directly to the lungs and 
thence to other sites, as the brain, spleen, 
urinary tract, the lymphatics and skin. 
With the fundamental concept of ame- 
biasis in mind, the symptomatology of 
amebiasis will vary roughly with the site 
and degree of involvement of the various 
tissues. Cecal amebiasis is not as likely 
to produce diarrhea as rectal amebiasis. 
Indeed, Craig and others have demon- 
strated that severe degrees of intestinal 
ulceration may occur without any symp- 
toms. 

The Carrier Problem — The high in- 
cidence of amebiasis in the general pop- 
ulation (5 to 10 per cent) in the United 
States creates a serious public health 
menace. Craig denies the existence of 
such a thing as a “healthy carrier,” since 
he and others have shown that patho- 
logical lesions practically always exist in 
individuals infected, even though they do 
not present symptoms. In his experience, 
about 65 per cent of individuals harbor- 
ing the parasite either have had or will 
have symptoms. Approximately 35 per 
cent of the population harboring the 
parasite may not present any symptoms. 
All of this group of asymptomatic or 
mildly complaining individuals should be 
thoroughly trieated as a preventive pub- 



AMEBIASIS 


273 


lie health measure, and to prevent seri- 
ous subsequent developments, such as 
liver abscess. This concept of the carrier 
would indicate that a large number of 
these patients suffer from mild symptoms 
referable to the gastrointestinal tract. In 
this group, however, treatment should 
remove these symptoms. Paulson and 
Andrews, 5 and Howard 6 do not find 
removal of parasites to be of primary 
importance in relieving abdominal symp- 
toms which may be present coinciden- 
tally with the parasites. Despite this 
unfavorable response, however, these in- 
vestigators advise antiamebic therapy 
from the public health standpoint, and 
for the possibility of the occurrence of 
later serious complications. 

Diagnosis — The diagnosis of ame- 
biasis depends upon the demonstration 
of the Entamoeba histolytica in dis- 
charges or tissues of the suspected case. 
To this end, there can be no substitute 
for a thorough examination of a suitable 
fecal specimen by someone competent to 
recognize the parasite and differentiate 
it from the nonpathogenic species. 

In making stool examinations, it must 
be remembered that trophozoites occur 
in liquid or semiformed stools, and that 
precysts and cysts are to be found in 
formed stools. Liquid material must be 
examined immediately lest the tropho- 
zoites deteriorate to such an extent as to 
be unrecognizable. Formed stools should 
be freshly passed also, but the recogniz- 
able characteristics of cystic forms of the 
parasites will persist for much longer 
periods of time. Where immediate ex- 
amination of formed material is impos- 
sible, Borland 4 recommends the use of 5 
per cent formalin as a preservative, since 
he has kept cysts for as long as 2 years 
without deterioration by means of this 
procedure. Feces frequently are rendered 
unfit for examination by the therapeutic 
use of mineral oil, bismuth or barium. 


In the case of mineral oil, the refractile 
oil globules render the finding of cysts 
almost impossible, and barium and bis- 
muth greatly reduce the number of cysts 
in the stool. 

The most frequent site of invasion of 
the tissues is high in the colon near the 
cecum, and near this site the number of 
organisms will be highest, diminishing as 
the fecal stream approaches the anus. 
Hence, it is always wise to examine at 
least 1 stool after a saline purge, or as 
Paulson and Andrews 5 recommend, after 
lavage of the sigmoid stream, through 
the sigmoidoscope. No case should be 
considered negative unless at least 6 
stools have been examined on successive 
days, one of which should be collected 
after a saline purgative. The actual mi- 
croscopic examination of feces should be 
done by direct microscopy and after con- 
centration. Faust and his associates re- 
cently developed the sine sulfate centrif- 
ugal flotation method, which is reported 
to be vastly superior to the older meth- 
ods of enrichment. Likewise, both 
stained and unstained specimens must 
be examined. D’Antoni's 2 standardized 
iodine stain is that most generally useful. 
The morphological characters of the var- 
ious amebae are given in Table I. 

The use of cultural methods will be 
found to be useful in many cases. 

Craig has described a complement- 
fixation test which is specific for amebia- 
sis. This test is not recommended by its 
author as a substitute for accurately per- 
formed fecal examinations, but is useful 
where such competent examinations are 
impossible to obtain, and in watching the 
response to therapy. 

The usefulness of the sigmoidoscope 
in the diagnosis of amebiasis is limited. 
The morphological characteristics of the 
ulcerations seen in the rectum or sig- 
moid are not typical enough to be a sub- 
stitute for the identification of the organ- 
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ism itself Its main usefulness lies in 
increasing the yield of organisms and 
determining the presence of ulcerative 
lesions within its reach. When ulcera- 
tions are found, material obtained from 
the cavity of the ulcer should be exam- 
ined immediately. A procedure which 
has been found to be helpful in some in- 
stances is to obtain material from the 
ulcerative lesion on cotton swabs and 
shake this out in a 3 to 4 cc. of warm 
physiologic saline solution and prepare 
slides from this emulsion for microscopic 
examination. 

Roentgen ray examination of the colon 
in cases of amebiasis cannot be consid- 
ered specific. Many investigators have 
noted the fine feathering of the outline 
of the colon and distortion of the mu- 
cosal pattern in the rather acute cases. 
In more chronic cases, the shortening, 
thickening, and angulation of the colon 
may be determined. At times, filling de- 
fects are observed. There are, according 
to Ikeda, no pathogenic x-ray signs of 
amebic involvement of the colon. Such 
examination is not to be neglected, since 
it furnishes good evidence of the degree 
of involvement and is perhaps an aid in 
prognosis. 

The diagnosis of amebic abscess of the 
liver depends upon the demonstration of 
signs and symptoms of hepatic involve- 
ment together with the demonstration of 
the presence of Entamoeba histolytica 
by fecal examination or complement- 
fixation test. X-ray examination is par- 
ticularly useful in demonstration of the 
elevation of the right diaphragm, which 
commonly occurs. It must be remem- 
bered that cases having a liver abscess 
need not have had a previous history of 
dysentery. In the experience of Ochsner 
and DeBakey, no history of dysentery 
was present in 40 per cent of the cases. 
Indeed, 60 per cent of the cases failed 
to show amebae in stool examinations. 


The diagnosis of amebiasis in other or- 
gans or tissues requires the demonstra- 
tion of the organism from the suspected 
lesion, either by culture or by microscopy. 
It is wise to remember that the Enta- 
moeba histolytica does not encyst in 
the tissues. 

Treatment — The drugs which have 
proven most useful in the treatment of 
amebiasis are emetine hydrochloride, 
chiniofon, vioform and carbarsone. 

For the treatment of acute amebic 
dysentery, Craig recommends the admin- 
istration of 1 grain (0.065 Gm.) of eme- 
tine hydrochloride subcutaneously each 
day until the dysenteric symptoms sub- 
side and the stools are semiformed or 
formed. Emetine given in this fashion 
should never be continued for longer 
than 12 days. In most cases, there is a 
prompt subsidence of the symptoms after 
the first 4 or 5 injections. Toxic symp- 
toms should be a sign to stop the emetine. 
The signs of intolerance are great mus- 
cular weakness, increased diarrhea, nau- 
sea and vomiting, myocardial failure, and 
neuritis. The drug should never be used 
intravenously. After the acute symp- 
toms have abated, then amebicidal drugs, 
such as chiniofon, vioform, and car- 
barsone should be used, as described 
below. 

Chiniofon ( sodium-iodoxyquinoline- 
sulfonate) contains 26 to 28 per cent 
iodine and its amebicidal properties de- 
pend upon its iodine content. This drug 
probably enjoys the widest degree of 
popularity and has proven highly satis- 
factory for 20 years. It has low toxicity 
and has very high amebicidal properties. 
Craig recommends this as the drug of 
choice in the therapy of amebiasis. It 
is usually supplied as enteric-coated pills 
or tablets of 4 grains (0.26 Gm.). The 
dose is 3 pills, 12 grains (0.75 Gm.), 3 
times a day after meals for from 8 to 10 
days. In full dosage, the drug may cause 
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excessive diarrhea, hence it is wise usu- 
ally to start with 2 pills 3 times a day, 
and increase the dose to 3 pills. The 
diarrhea produced by the drug is bene- 
ficial, since it tends to wash out the or- 
ganisms that are free in the lumen of the 
intestine. This drug is usually the most 
satisfactory one in the treatment of car- 
riers and individuals having mild diar- 
rheal symptoms. 

Vioform ( iodochloroxyquinoline ) 
contains 37.5 to 41.5 per cent iodine upon 
which its therapeutic activity depends. 
It is usually administered in the form of 
gelatin capsules each of which contains 
4 grains (0.26 Gm.), 3 times a day 
after meals. It is perhaps slightly more 
toxic than chiniofon, but such toxic ac- 
tion is slight. A full course of vioform 
consists of 4 grains (0.26 Gm.), 3 times 
a day for 10 days. The same dosage is 
usually repeated after a rest of 10 days. 

Carbarsone (p-carbamido-phenylar- 
sonic acid) contains 28.85 per cent arse- 
nic. Rarely do toxic symptoms, which 
are colic, diarrhea, puffiness of the eyes, 
and skin eruptions, appear. The drug is 
marketed in gelatin capsules containing 
4 grains (0.26 Gm.). The dose recom- 
mended is 1 capsule twice daily for 10 
days. If the amebae have not disap- 
peared from stools, the same dosage is 
repeated after a rest of 10 days. 


In the treatment of symptomless ear- 
ners emetine should not be used. Chin- 
iofon is recommended as the drug of 
choice. If this drug fails to eliminate the 
parasite, one of the other drugs, either 
vioform or carbarsone , should be used. 
Where nonpathogenic amebae are found 
in stools of individuals who have intesti- 
nal symptoms, amebicidal therapy should 
be tried. 

The treatment of hepatic abscess is 
primarily surgical. It should be remem- 
bered, however, that presuppurative ab- 
scesses may be aborted by the use of 
emetine hydrochloride (Rogers). Re- 
gardless of whether or not surgery is to 
be done, the patient should be given a 
preliminary course of emetine therapy 
before any procedure. The usual pro- 
cedure is to administer emetine hydro- 
chloride 1 grain (0.065 Gm.), subcu- 
taneously each day for a period not to 
exceed 12 days before any attempt to 
drain the abscess is made. Ochsner and 
DeBakey found that the incidence of re- 
covery from amebic abscess of the liver 
was about 40 per cent in untreated cases 
and 90 per cent to 100 per cent in cases 
treated with emetine. A combination of 
emetine therapy and repeated aspira- 
tion is the procedure of choice. Open 
drainage should not be done unless sec- 
ondary infection is present. 


CHRONIC ULCERATIVE COLITIS 

By J. Arnold Bargen, B.S., M.D., M.S. 


Introduction — That little new mate- 
rial has been added to previous knowl- 
edge in the past 2 years is indicated by 
several splendid reviews of the subject 
by Willard, 7 Goldsmith, 8 Chopra and 
Ray,® Feder, 10 Kopelowitz, 11 and Cart- 
wright. 12 These men have reviewed the 
current theories on etiology, discussed 
the clinical course of the disease, stressed 


the current therapeutic management, but 
have failed to mention the fact that 
chronic ulcerative colitis as it is known 
today is probably a syndrome consisting 
of numerous disease entities. This phase 
of the subject will be considered in this 
review. 

Etiology — The literature of this bi- 
ennium is replete with reviews on the 
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theories of etiology but is lacking in new 
facts. Willard 7 considered the etiologic 
relation of Shigella dysentenae (bacillus 
dysenteriae) , the Bacterium necropho- 
rum, 13 ’ 16 streptococci, virus infection, 
allergy, deficiency states, muscle spasm, 17 
and psychogenic factors to chronic ulcer- 
ative colitis. He also emphasized the 
importance of predisposing factors, such 
as upper respiratory infections. Chopra 
and Ray 9 added to these etiologic factors 
the importance of body mechanics and 
stressed the importance of streptococcal 
infection. They mentioned 4 main types 
of the disease : (1) The inf ective ; (2) the 
allergic, (3) the neurasthenic, and (4) 
that associated with avitaminosis. The 
question of the relation of bacillary dys- 
entery to chronic ulcerative colitis seems 
to have been fairly well settled by the 
review by Brown and the writer. 18 It 
was found 15 years after an epidemic in 
which 140 cases were studied that 
chronic ulcerative colitis had developed 
in only 1 of the 140 cases. Kopelowitz 11 
suggested the possible relation of endo- 
crine disturbances to chronic ulcerative 
colitis and again mentioned calcium and 
parathyroid deficiencies. He presented 
an especially well organized review of 
the subject. Feder, 10 in his analysis of 
88 cases, lent substantial evidence to the 
diplostreptococcal origin. 

Reed 19 found that the value obtained 
from vaccine therapy is largely influ- 
enced by psychologic factors, since the 
disease occurs “especially in neurotic, 
nervous, and somewhat hyperthyroid pa- 
tients.” Such experience is in entire dis- 
agreement with that of all other workers, 
for there is no evidence that patients 
who have ulcerative colitis are hyper- 
thyroid. Although he decried the strep- 
tococcal theory of etiology, it is notewor- 
thy that the streptococcus was isolated 
from the lesions of 19 of his 35 patients. 
He offered suggestions for and against 


a bacterial cause of the disease ; he listed 
in favor of a bacterial origin the fever 
which these patients have, the association 
of the disease with other bacterial in- 
fections, the isolation of bacteria of 
probable pathogenic qualities ; favorable 
reports from the use of “complete” vac- 
cines ; increased sedimentation rates, and 
the nature of the pathologic changes. 
Against a bacterial cause he listed the 
noncontagiousness of the disease, the lack 
of characteristic reactions in the blood, 
the great variety of bacteria suspected, 
the difference in bacteriologic findings in 
different geographic sections, the fre- 
quent tendency to remission, the frequent 
meffectualness of vaccine, the common 
disagreement of careful bacteriologic 
findings in the same section of the coun- 
try, the postulation by proponents of 
each bacterium, that innumerable bac- 
teriologic analyses are necessary to rule 
out the particular bacterium being con- 
sidered. Most of these shortcomings can 
be summed up by the fact that the in- 
testinal contents abound in bacteria too 
numerous to mention and unless special 
bacteriologic technic is employed the 
offending organism may not be found. 

Rachet and Arnous 20 have formulated 
the conception of the inception of the dis- 
ease as a sensitivity to a specific strepto- 
coccus, and Cartwright 12 again stressed 
the importance of streptococci. In a dis- 
cussion of his paper Graham 21 empha- 
sized the fact that he and his associates 
have isolated the diplostreptococcus in 75 
per cent of their cases and have had ex- 
cellent results with the use of serum and 
vaccine in treatment. Dack and his asso- 
ciates 13-1 6 continued to feel that Bac- 
terium necrophorum plays a role in the 
etiology. They stated that this organism 
is similar to, or identical with, the Bac- 
teroides fundulijormis. It is generally 
recognized that the latter organism oc- 
curs in various types of perforative, sep- 



CHRONIC ULCERATIVE COLITIS 


277 


tic intestinal lesions, particularly in per- 
forative carcinomas of the distal portion 
of the large intestine. 

Paulson 22 attempted to approach the 
study of etiology from the standpoint 
of a virus in the discharge from the 
bowel which is similar to that found in 
lymphogranuloma venereum. So far no 
positive data for this are at hand. 

The work of Lium and Porter, 23 who 
have produced ulcerations in experi- 
mental animals as a result of trauma and 
muscle spasm, is worthy of mention, but 
it must be remembered that this type of 
ulceration when present is a secondary 
effect and occurs in a small percentage 
of patients who have real ulcerative 
colitis. 

Wittkower, 24 von Hoesslin, 25 and 
Brown, Preu and Sullivan 26 again have 
stressed the importance of the psychic 
phase. The first of these authors con- 
cluded that “no uniform personality 
type” can be established as susceptible to 
the disease. 

Lerner and Rapaport 27 stressed the 
fact that the deficiency syndrome does 
not manifest itself with any obvious clin- 
ical evidence until late in the disease, but 
they found a subclinical deficiency of 
vitamin A in 41 per cent of their cases. 

Fradkin 28 reported a case in which the 
diagnosis of ulcerative colitis was made 
28 years before Entamoeba histolytica 
was recovered from the lesions ; he em- 
phasized again the great importance of 
proper classification and differentiation. 

Pathologic Features — The tendency 
for students of the problem to discuss all 
kinds of ulcerative colitis as a single en- 
tity and to consider the mucosal infection 
as the basic one still exists. 

Kahler 29 recognized the diffuse nature 
of the intestinal infection in ulcerative 
colitis and of the lesion of the mucous 
membrane but continued to dwell on the 
existence of the large secondary ulcers ; 


thus he gave the impression that these 
were primary phenomena. 

Stafford 30 compared the lesions in 10 
cases of regional ileitis with those in 3 
cases of lymphogranuloma venereum ; he 
spoke of the latter as ulcerative colitis, 
and intimated that all of these lesions 
may be due to some form of virus infec- 
tion. 

Cabot 31 again called attention to the 
fact that chronic ulcerative colitis may 
spread proximally to involve long 
stretches of ileum. Bases 32 reported a 
case of localized acute phlegmonous 
colitis. 

There is much merit in all these re- 
ports but unless the authors specifically 
designate the form of colitis to which 
they refer and unless they distinguish it 
from other types, the confusion now ex- 
isting in regard to classification of forms 
of ulcerative colitis will only be in- 
creased. 

Complications — The anal and rectal 
conditions are among the most distress- 
ing complications of chronic ulcerative 
colitis. Smith and Jackman 33 have dealt 
with fistulas , extensive anal ulceration 
and anal and rectal contractions in a 
most practical manner; they urged the 
avoidance of surgical interference during 
the active stages of the disease. Taube 34 
reported acute appendicitis associated 
with chronic ulcerative colitis in 1 case ; 
although this apparently has been re- 
ported only rarely, a number of such 
cases has been observed at The Mayo 
Clinic. The physician who cares for these 
patients must be ever alert for this hap- 
pening. The sequel of carcinoma among 
the younger patients who have chronic 
ulcerative colitis has been observed fre- 
quently, 3S » 36 and Matzner and Schae- 
fer 37 reported the case of a man 29 
years of age. Vitamin deficiency as a late 
complication has been reported by 
Clark, 38 and infantilism by Davidson 39 
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and Kindschi. 40 At The Mayo Clinic a 
number of cases has been observed of 
infantilism which was a late complication 
when the disease had attacked children 
severely in the first decade of life. 
Schemensky 41 has attempted to explain 
the typical blood picture of chronic ulcer- 
ative colitis on the basis of an interfer- 
ence with the blood-forming mech- 
anism. 42 It is difficult to understand 
why frank hepatic insufficiency does not 
occur more commonly in association with 
chronic ulcerative colitis. It probably oc- 
curs rather commonly in subclinical 
states, but only 4 cases of chronic jaun- 
dice were reported by Comfort, Morlock, 
and the writer. 43 

Another condition observed more and 
more commonly in cases of long stand- 
ing is " clubbed fingers” 4 * 

Clinical Course — As knowledge con- 
cerning any human malady accumulates, 
it often becomes apparent that many dis- 
ease entities have been classed under 1 
designation. It has been so with diseases 
of the lungs, with diseases of the kidneys 
and of many other organs. Only recently 
has this fact become apparent as far as 
the syndrome chronic ulcerative colitis is 
concerned. It has been shown that 
there is a streptococcal ulcerative co- 
litis 45 ’ 46> 47 ’ 48 (type 1), a tuberculous 
ulcerative colitis (type 4), an amebic 
ulcerative colitis (type 5), a deficiency 
state with ulcerative colitis (type 6) , an 
ulcerative colitis associated with lympho- 
granuloma venereum (type 7), and a 
group of cases of ulcerative colitis still 
remains in which the nature and etiology 
have not been understood so far and 
which have therefore not been properly 
classified. The writer and his associ- 
ates 46 ’ 4S - 49 have designated these as 
ulcerative colitis of types 2 and 3. In 
these groups it has been possible to place 
the cases of bacillary dysentery, because 
their nature is rather bizarre and classi- 


fication is not at all clear. Perhaps the 
etiologic factor in each of these 2 groups 
is the same, but they have been separated 
in this way because in ulcerative colitis, 
type 2, at present the diagnosis depends 
on the appearance of the lesion on roent- 
genologic study, for the lesions in these 
cases involve segments of bowel above 
the sigmoidoscopic field. Type 3 includes 
cases in which ulcerative disease can be 
visualized through the proctoscope, but 
the lesions are different from those seen 
in the streptococcal group (type 1) ; and 
this difference in appearance makes it 
possible to distinguish the cases from 
those of the streptococcal variety. It re- 
mains for students of the future to desig- 
nate the nature of these cases. These 
suggestions have been confirmed, al- 
though at times unwittingly, by such re- 
views as those of Willard, 7 Chopra and 
Ray, 9 Kopelowitz, 11 Feder, 10 and 
Reed. 19 Cullinan 50 has attempted to es- 
tablish relationship with the so-called ca- 
tarrhal, simple, and idiopathic forms of 
ulcerative colitis. Such relationship, 
however, has rarely been found to ex- 
ist by those who have seen large series 
of cases of chronic ulcerative colitis. 

In general, cases of chronic ulcera- 
tive colitis of the streptococcal variety 
(type 1) can be divided into 8 groups 
according to their clinical course. Table 
II 46 illustrates this well. 

Prognosis — This phase of the subject 
has been set forth in an excellent review 
by Willard, Pessel, Hundley and Bock- 
us. 51 They stated that the mortality rate 
ranges from 10 to 40 per cent. The re- 
sults depend on the type of disease, the 
time the cases have been followed, and 
the incidence of operation. They empha- 
sized that results depend on a multi- 
plicity of therapeutic measures, rather 
than on a single therapeutic measure. 
The best results are achieved in those 
cases in which a chronic relapsing course 
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TABLE II 

( Bargen , Jackman and Kerr* 6 ) 

Manner of Progression of Chronic Ulcerative Colitis 


Course* 

Age at Onset 

Males 

Age at Onset 

Females 


0-9 

10-19 

20-29 

30-74 

Total 

0-9 

10-19 

20-29 

30-74 

Total 

Mild throughout entire course 


10 

28 

48 

86 

2 

4 

31 

34 

71 

Intermittent with declining severity 

4 

21 

23 

41 

89 

2 

6 

13 

29 ; 

so 

Septic course with complete recovery 


2 

11 

10 

23 

1 

7 

9 1 

4 

21 

Constant without remission 


4 

7 

11 

22 


9 

18 

20 

47 

Slowly progressive without remission 

4 

7 

32 

46 ! 

89 

1 4 

i 

6 

24 

20 

| 5 -l 

Intermittent with progressive se- 
verity . 

7 

17 

55 

49 

128 

1 

30 

47 

40 

118 

Insidious onset with slow progres- 
sion, changing to fulminating 
course and ending fatally. . . . 

4 

11 

8 

18 

41 

3 

2 

■ 

5 

1 

11 

F ulminating course throughout, end- 
ing fatally 


2 

5 

6 

13 


3 


■ 

5 

8 


* These descriptive phrases concern the historical data, as obtained from patients, before admission 
to the clinic. 


occurs. The highest mortality rate ap- 
pears in the cases in which the course is 
fulminating. The extent of involvement, 
as depicted roentgenologically, is not a 
reliable prognostic sign. The immediate 
postoperative mortality rate is 42 per 
cent and the death rate in the surgical 
cases is 73 per cent. Their review is 
based on a critical analysis of 66 cases 
of their own and an intensive review of 
the literature. 

Another comprehensive review of this 
phase of the subject came from Buzzard, 
Richardson and Turner, 52 from St. 
Thomas’s Hospital, London. Their re- 
port is based on the study of 120 patients 
observed in the years 1927 to 1936, in- 
clusive; 116 were traced; 35 had died 
from 2 to 12 years after the first obser- 
vation, 29 while in the hospital, and 6 
while under their care outside, a mor- 
tality rate of 30.2 per cent. Twenty per 
cent of all the patients died in less than 


2 years from the time of the first obser- 
vation ; 8 per cent in less than 4 months. 
No treatment helped in the fulminating 
cases. Sixty-eight patients were still 
alive; 12 of these were normal in every 
way. Twenty-six per cent of those who 
survived, and did not have an operation, 
were well enough to earn their living 
and carry on all normal and usual func- 
tions. Mucous colitis did not precede 
the ulcerative colitis in these cases. 
Worry was found to be the chief cause 
of relapse among their patients. These 
authors stressed the importance of tem- 
perament, and stated that persons who 
come to terms with their complaint un- 
doubtedly do well, but that worriers do 
not. They stated, “A few years ago the 
well-recognized difficulties in the man- 
agement of chronic ulcerative colitis had 
led to a wave of enthusiasm for surgical 
methods. Encouraging reports by indi- 
viduals raised hopes which wider experi- 
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ence has not justified.” Perhaps their 
statement, that in a few cases “individual 
preference and the presence of the pa- 
tient in a surgical ward led to surgical 
treatment, but the result would have 
been equally happy by medical treat- 
ment,” is an overstatement. Eleven of 
their 23 patients who underwent opera- 
tion died. 

Medical Treatment — Cullinan, 53 in 
an excellent review of the subject, stated 
that “nearly all patients with ulcera- 
tive colitis, even when they appear al- 
most moribund, will respond well to 
careful treatment.” While this may seem 
to be a rather strong statement, its gen- 
eral meaning can be accepted. 

The program of management should 
include those measures usually applied 
toward the control of any serious, de- 
structive infection, i. e., rest and restful 
recreation, diet, supportive measures, 
administration of parenteral £uids to 
the sicker individuals, blood transfu- 
sions, serum, vaccine and chemother- 
apy, local applications in the cases in 
which the lesions are limited to the distal 
segments of the large intestine or there 
is much anal and perianal damage, ade- 
quate administration of vitamins, and 
attention to the counteraction of aller- 
gens in that small group of cases in 
which allergic phenomena exist. These 
matters have been properly stressed by 
Jones. 54 The writer has emphasized re- 
peatedly the importance of rest. In a 
rather philosophical discussion Mackie 05 
gave nothing of importance with regard 
to treatment. 

1. Diet — In another report Mackie 56 
stressed the importance of the proper 
manipulation of the diet. Donald and 
Brown, 57 Streicher 58 and Bodkin 50 
further stressed the importance of a 
well-balanced diet and the value of a 
high protein diet has been emphasized 
repeatedly. The raw apple diet as a 


supportive measure has been brought 
forth again by Cullinan 53 

2. Serum and Vaccine — Woolf,’ 60 
Streicher, 58 Feder, 10 Levin and Shu- 
shan, 61 Willard, 7 Schhcke and Bar- 
gen, 62 ’ 63 Graham, 21 Cartwright, 12 Mil- 
ler, 64 and many others have used the 
antistreptococcus serums and vaccines 
with good result. 

3. Liver Extract and Histidine — 
Crude liver extract has been used for 
years at The Mayo Clinic to combat 
vitamin deficiency, liver damage, and as 
a supportive measure. Cheney 47 ’ 65 ad- 
vocated the use of a highly concentrated 
liver extract, such as reticulogen. An 
analysis of his cases revealed, however, 
that he was treating a great variety of 
intestinal conditions, under the designa- 
tion of chronic ulcerative colitis, by 
what was apparently a rather empiric 
form of treatment. 

Histidine hydrochloride, 1 dram (4 
cc.) of a 5 per cent solution administered 
subcutaneously, has apparently been of 
value in selected cases. Bercovitz 66 has 
had good results with this substance in 
a few cases. 

4. Vitamins — Mackie and Eddy 67 
stressed the clinical value of determining 
quantitatively the vitamins in the blood 
of these patients. Vitamin therapy is 
then applied in accordance with results 
of the tests. Elmby 68 has had good re- 
sults with the use of ascorbic acid, 
citrin and fruit. Willard 7 emphasized, 
particularly, the importance of vitamins 
A, B, C, D, and K. When the pro- 
thrombin in the circulating blood is de- 
pleted and the patient has been deprived 
of adequate vitamin C, the hemorrhagic 
tendencies can be reduced in some cases 
by the administration of these vitamins. 

5. Topical Applications — Best, 69 
Gainsborough, 70 and Manville 71 have 
had good results in cases of mild dis- 
ease from the instillation of cod-liver 
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oil into the rectum and Eyerly and 
Breuhaus 72 have seen benefit from the 
use of aluminum hydroxide and 
kaolin. The cod-liver oil should be 
warm and 2 to 4 ounces (60 to 120 cc.) 
should be instilled daily. 

6. Sulfonamide Drugs — The most 
useful drug exhibiting the least signs of 
toxicity has been neprontosil, given 
after the methods of Brown, Herrell, 
and the writer; 73 50 to 75 grains (3 2 
to 4.8 Gms.) is given in divided doses 
each 24 hours for about 2 weeks, then 
the patient is allowed a rest of a week, 
and the course is repeated. The hemo- 
globin and leukocytes should be watched 
carefully when any of this group of 
drugs is given and the length of treat- 
ment gauged by the blood findings and 
the concentration of the drug in the 
blood. Collins 74 ’ 75 has obtained good 
results with the use of sulfanilamide by 
mouth and by rectum. At The Clinic 
the use of this drug has been discon- 
tinued because of toxic reactions. Ber- 
covitz 66 and many others more recently 
also have advocated the use of neo- 
prontosil. 

7. General Considerations — Some 
physicians are most emphatic about the 
medical treatment of “chronic ulcerative 
colitis.” Woolf 60 stated that the treat- 
ment should be entirely medical. In 
Streicher’s 58 217 cases surgical inter- 
vention was resorted to in only 3 in- 
stances. Only 3 of Feder’s 10 88 patients 
were operated on ; 2 died after appendi- 
costomy and ileostomy, respectively, and 
a third who was subjected to cecostomy 
was unimproved. Fifty-seven of his pa- 
tients were improved or “cured” and 10 
died under his medical regimen. Gold- 
smith’s 8 medical regimen resulted in ex- 
cellent control of most cases but with a 
mortality of 9.4 per cent. Reed’s 19 state- 
ment that “some aggravated, almost ma- 


lignant cases clear up with treatment” 
is difficult to interpret. 

Measures of prevention of relapses are 
considered by several workers. Berco- 
vitz 66 stressed the importance of remov- 
ing foci of infection; Kunstler, 76 the 
avoidance of upper respiratory infec- 
tions; and Felsen 76 ® considered the pre- 
vention of acute bacillary dysentery 
important. In younger women, the ques- 
tion of pregnancy in association with 
chronic ulcerative colitis often arises. 
This problem has been dealt with in an 
article by Bargen, Nunez and Mus- 
sey. 77 > 78 

Surgical Treatment — About 15 years 
ago surgical intervention was advocated 
as a treatment for chronic ulcerative co- 
litis; the nature or type of disease for 
which it might be of particular value was 
not specified. At that time, all forms of 
chronic ulcerative colitis that were not 
tuberculous or amebic were thought to 
be of a common variety, excluding, of 
course, those forms of colitis seen in as- 
sociation with various toxic states such 
as uremia. It soon became apparent that 
surgical treatment was not the treatment 
for the patients who were violently ill 
with ulcerative colitis; the surgical pro- 
cedures in such cases usually consisted 
of ileostomy, or possibly other even 
more major procedures. Not only were 
the end-results not satisfactory, but the 
mortality rate was forbiddingly high. 
Such exploits as appendicostomy, cecos- 
tomy, and colostomy, moreover, usually 
fell far short of their desired goal. Sur- 
gical intervention consequently gradually 
fell into disrepute for intractable chronic 
ulcerative colitis. It found its place in 
the treatment of complications and of 
sequelae of this condition. When the 
active phase of the disease had subsided 
and left uncontrollable intestinal stric- 
tures, extensive perianal abscesses and 
fistulas, slowly perforating lesions, oc- 
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casional massive hemorrhages, extensive 
secondary polyposis, neoplastic change, 
or severe secondary arthritis, ileostomy 
and colectomy could be done with rea- 
sonable safety and with satisfactory end- 
results. This is and should be the status 
of surgical procedures today in the strep- 
tococcal (type 1) variety of ulcerative 
colitis. On the other hand, in type 2 
( the regional ) ulcerative colitis, ileo- 
col ostomy and segmental resection are 
today the treatment of choice. In type 3, 
the group of cases of ulcerative colitis of 
unknown cause and nature, a satisfactory 
treatment has not been found as yet. 
The status of ileostomy in this type of 
colitis is much the same as that in all 
cases, no matter what type of ulcerative 
colitis it is. 

True enough, a few articles have ap- 
peared in the literature in which opera- 
tion is advocated without regard to the 
classification of the disease. Cave 79-81 
stated that “many patients have been lost 
because radical surgical measures were 
denied them. In his report on 257 cases, 
however, the medical mortality rate was 
6.2 per cent and the surgical mortality 
rate 22.5 per cent; in 158 of these cases 
in which treatment was given at the 
Roosevelt Hospital under very well-con- 
trolled conditions, the medical mortality 
rate was 3.7 per cent and the surgical 
mortality rate 18.5 per cent; for the 
other 99 patients from various other hos- 
pitals in New York the medical mor- 
tality rate was 10.1 per cent and the sur- 
gical mortality rate 30.8 per cent. Of 
the 5 surgical deaths in the Roosevelt 
Hospital group, 4 followed ileostomy and 
1 subtotal colectomy. The operations 
performed included ileostomy 19 times, 
lleosigmoidostomy 3 times, colostomy 3 
times, total colectomy 3 times, and sub- 
total colectomy 3 times. Cave did not 
mention the type of case for which these 
surgical measures were undertaken. It 


seems obvious that ileosigmoidostomy 
and colostomy were not for the strepto- 
coccal form (type 1) of ulcerative colitis. 
Cave and Mackie, 82 speaking of ulcera- 
tive colitis in general, stated, moreover, 
that “it seems unusual that relatively lit- 
tle has been written about this disorder.’’ 

Cattell 83 emphasized the fact that 
“chronic ulcerative colitis is primarily 
a medical problem,” and that medical 



Fig. 1 — Ileostomy after method of Cattell. 
(R. B. Cattell : S. Clin. North America.) 


management offers satisfactory relief in 
75 per cent of the milder cases. He 
considered “ileostomy the price that 
some patients must pay for life” but even 
so it is done with a 22 per cent mortality 
rate. If the patient, however, is brought 
to the stage at which colectomy becomes 
feasible, colectomy then can be done 
with a 9 per cent mortality rate. He ad- 
vocated performing this type of opera- 
tion in stages and reported that 21 pa- 
tients have survived complete colectomy. 
He has introduced a type of ileostomy 
which should have much merit (Fig. 
I 84 ). Rankin 85 is in general agreement 
with Cattell. 

Jones 86 advocated colostomy instead 
of ileostomy whenever possible. In ex- 
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perience at The Mayo Clinic this has 
been an unsatisfactory operation, for 
every patient who was subjected to oper- 
ation in the earlier years returned later 
with ulcerative colitis in the bowel prox- 



Fig. 2 — Scheme of ileosigmoidostomy. In 
first operation bowel is ligated at a and b In 
second, these ligatures are removed and liga- 
ture is applied at c . (Gaha : Lancet.) 

imal to the colonic stoma. CampbeIl S7 
reported a case of colectomy for chronic 
ulcerative colitis with arthritis and a 
deficiency state. Hurst 88 reported the 
result in a case in which segmental 


colectomy was done, apparently for 
ulcerative colitis type 2. Cushman and 
Kilgore 89 gave the only available report 
on appendicostomy ; their 5 patients 
received intestinal irrigations through 
the stoma later with satisfactory results. 
Sedgley, 90 on the other hand, advocated 
only ileostomy. A unique report came 
from Gaha, 91 of Tasmania. He per- 
formed the first colostomy in the de- 
scending colon and ileosigmoidostomy, 
and then ligated the ileum distal to 
and the sigmoid proximal to the anas- 
tomosis. Later, he removed these liga- 
tures and tied off another segment of 
the bowel (Fig. 2). It seems doubtful 
whether the patients with the types of 
ulcerative colitis seen in America could 
survive such procedures. 

If this summary does no more than 
again call attention to the serious nature 
of these maladies, the many unknown 
factors about the cause of some forms 
of ulcerative colitis, and the importance 
of an approach to the problem by care- 
ful analysis of each case, it will be 
worth while. 


PANCREAS 

By A. H. Aaron, M.D. 


In view of the fact that lesions of the 
pancreas are usually of such an acute 
nature or malignant in character, a re- 
view of the literature for the past year 
reveals a constant effort on the part of 
clinicians and surgeons to recognize 
lesions of this organ as early as possible 
by clinical and laboratory studies so that 
adequate therapy may be inaugurated. 
Many functional tests are proposed but 
at the present none seems satisfactory. 
This is due to the large margin of safety 
present in the pancreas as revealed by 
the work of Coffey, Mann and Boll- 


man, 92 who demonstrated in animals that 
approximately one-fortieth of a normal 
pancreatic gland was able to supply by 
minute ducts an adequate amount of ex- 
ternal secretion to carry on normal di- 
gestion in the gastrointestinal tract. It 
is evident, therefore, that any test of 
enzymatic concentration in the duodenal 
contents will only reveal diminished se- 
cretion when less than one-eighth of the 
gland is active. 

Functional Tests 

Examination of the duodenal contents 
has been carried out by a new method by 
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Comfort and Osterberg 93 through the 
use of the double lumen tube. One tube 
kept the stomach empty by moderate 
suction and thus prevented contamina- 
tion of the duodenal contents ; from the 
other the contents of the duodenum was 
secured. They performed analyses of the 
pancreaticobiliary duodenal secretion fol- 
lowing stimulation with intravenous se- 
cretin and subcutaneous mecholyl chlo- 
ride. Their work was based on the fact 
that secretory activity of the pancreas 
may be stimulated by either humoral 
(secretin) or a neural (vagal) mech- 
anism. They concluded that secretin and 
mecholyl chloride produced contrasting 
effects on the pancreatic seretion as indi- 
cated in Table III. 

The increase in total value for these 
enzymes appeared to be due to a wash- 
ing-out process in the case of secretin 
but was due to an active secretion of en- 
zymes in the case of mecholyl chloride. 
The total value for lipase was likewise 
increased after each type of stimulant, 
but the increase was more prolonged 
after secretin than were the total values 
for amylase and trypsin. The significance 
of the different types of behavior is not 
clear. Stimulation with secretin demon- 
strated that the pancreas is capable of 
secreting a large volume of high alka- 
line juice. Stimulation with mecholyl- 
chloride, on the other hand, demonstrated 
that the pancreas is able to secrete a juice 
rich in enzymes. These studies empha- 
size the possibility for further investi- 
gating secretory activity of the pancreas. 

Diamond and his associates 94 report 
as follows on studies of the pancreatic 
function and the technic of the collection 
of pancreatic enzymes as obtained by the 
double lumen gastroduodenal tube, the 
technic being discussed in detail; 22 
cases were studied ; 8 of them with pan- 
creatic disturbances. Secretions are col- 
lected from the duodenum for 20 minutes 


TABLE III 



Secretin 

Mecholyl Chloride 

Volume 

A marked in- 
crease 

Slight increase 

pH 

Increased 

values 

No appreciable 
effect on pH 
values 

Concen- 
tration 
of en- 
zymes 

Prolonged re- 
duction 

Prolonged in- 
crease of con- 
centration of 
enzymes 

Amylase 

Increased 
value first 

10 minutes 

Prolonged in- 
creased values 
over 30 min- 
i utes 

i 

Trypsin 

Increased 
values first 

10 minutes 

! Prolonged in- 
creased values 
over 30 min- 
utes 

Lipase 

Increased 

values 

Increased values 


as a base line. Then secretin is injected 
intravenously 0.5 mg. per kilogram and 
the volume of flow, concentration of bi- 
carbonates, and enzymes are estimated 
separately. Normally there is an in- 
crease in all these elements. The reac- 
tion of the pancreas to secretin is as 
specific as that of the gastric cell to 
histamine. The increased output varies 
in proportion to body weight and normal 
values are established in this article. In 
the pathological state one or more of 
these functions may be impaired. 

Pratt 95 emphasizes that increased 
values of diastase in the urine and lipase 
in the blood are of increasing diagnostic 
weight in the recognition of acute pan- 
creatic necrosis, but calls attention to the 
fact that this is based on their frequent 
performance and a comparison of day-to- 
day figures on patients in whom this 
condition is suspected. 

Roentgenographic Observations 

Carcinoma of the pancreas involves 
either the head, body or tail, Roentgenol- 
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ogy is assuming an important place m 
the diagnosis of carcinoma of the head 
of the pancreas by calling attention to 
the widening of the “C” angle of the 
duodenal curve. The x-rays also afford 
evidence of changes in the mucosal pat- 
tern of this part of the duodenum due to 
fixation and rigidity which may lead to 
the suspicion of an involvement of the 
head of the pancreas before widening of 
the “C” angle occurs. 

Beling 96 describes a case of calcifica- 
tion of the pancreas. The diagnosis of 
this was made on the basis of the roent- 
genograms showing multiple calcific 
shadows. 

Rockwern and Smvely 97 report 2 cases 
of pancreatic lithiasis and state that the 
character of the pain in this condition 
may simulate biliary colic. During at- 
tacks the stool was voluminous, light 
tan, soft and oily. They call attention 
to the fact that the diagnosis may be 
made more frequently during life by 
careful roentgen examination of the 
abdomen before the administration of 
barium. 

Acute Pancreatitis 

At the present moment the diagnosis 
of acute pancreatitis remains a clinical 
entity and calls forth all the skill of the 
physician in eliminating certain lesions 
that cause difficulty in differential diag- 
nosis in acute abdominal emergencies, 
such as coronary occlusion, renal colic, 
perforations of the gastrointestinal tract, 
mesenteric thrombosis, tabetic crisis and 
other more infrequent conditions. Un- 
fortunately, biliary tract disease is fre- 
quently associated with acute pancreatitis 
and it is here that the differential diag- 
nosis is quite difficult. It has been said 
that with a biliary type of history, an 
acute attack where most of the symp- 
toms and signs are to the left of the 
midline and posteriorly, one should sus- 
pect acute pancreatitis. Here enzymatic 


concentrations are useless and urine 
amylase and blood lipase are frequently 
of little help as a guide when immediate 
surgery is being considered. 

Morton 98 calls attention to the fact 
that acute pancreatitis of the edematous 
variety is a much less serious disease, es- 
pecially in its milder forms, than the 
acute hemorrhagic type. He stresses that 
in 52 cases cited in the current literature 
only 3 deaths occurred m the first group, 
which is a mortality of 5.7 per cent, 
whereas in the severe forms there was 
a mortality of 60 8 per cent. He also 
calls attention to the fact that in those 
patients where it is possible to diagnose 
acute severe pancreatitis there will be 
a lower mortality rate by deferring sur- 
gery than by operating upon them as 
surgical emergencies. It is important to 
emphasize here the necessity of the phy- 
sician and surgeon being most positive 
of the diagnosis. By refraining from sur- 
gery they may deny the patient a proper 
procedure for those conditions which are 
amenable to operative therapy, such as 
mesenteric thrombosis, intestinal obstruc- 
tion, perforated viscus, etc. Judging 
from the inability to diagnose acute pan- 
creatitis from symptoms and signs and 
limited laboratory facilities, it would 
seem at the present moment that inter- 
vention is advised when in doubt. 

Garcinoma 

Levy and Lichtman" emphasize in 
their series the fact that when appre- 
ciable loss of weight, averaging 27 lb. 
(12.2 kg.), is observed in an individual 
in an absence of any other disease that 
regularly produces such a loss, i. e., 
diabetes, hyperthyroidism, tuberculosis, 
anorexia nervosa, sprue or demonstrable 
malignant growth, an attempt should be 
made to exclude tumor of the pancreas. 

Modern surgery at the present time 
offers certain advances that one may look 
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forward to more successful attack upon 
malignancy involving the pancreas if it 
is recognized at a stage when resection 
can he attempted. 

Lipocaic 

In a review of the interesting subject 
of lipocaic, Dragsted 100 concludes as 
follows : 

“1. The demonstration that lipocaic 
is an internal secretion of the pancreas 
depends on the recognition that the de- 
pancreatized dog, fed on a mixed diet, is 
not restored to a normal state by the 
adequate administration of insulin and 
pancreatic juice and that the remaining 
deficiency is corrected by the oral ad- 
ministration of pancreas but not by other 
organs. 

“2. Extracts of pancreas have been 
prepared which are effective on oral and 
subcutaneous administration in daily 
doses of from 2 to 3% ounces (60 to 100 
Gm ) of dried substance. Since the ex- 
tracts are practically free from lecithin 
and choline, the former conclusion that 
the beneficial effect of pancreas feeding in 
depancreatized dogs cannot be accounted 
for on the basis of its content of these 
chemicals is confirmed. 

“3 Two types of fatty infiltrations of 
the liver occur in both diabetes mellitus 
and pancreatic diabetes. One type is due 
to poor control of the diabetes by inade- 
quate administration of insulin and is 
characterized by a normal or high con- 
centration of the blood lipids and acido- 
sis and is relieved by better insulin 
therapy. The second type is due to lipo- 
caic deficiency and is characterized by a 
low concentration of the blood lipids, im- 
paired liver function, decreased dextrose 
excretion and insulin sensitivity, and is 
relieved by lipocaic therapy but not by 
insulin. 

“4. The occurrence of arteriosclerosis 
in depancreatized dogs is of greater in- 


cidence than normal for this species. 
There is a possible relation of lipocaic 
to this complication in both pancreatic 
diabetes and diabetes mellitus.” 

That it may have an important clinical 
application is noted by Joslin, who feels 
that the enlargement of the liver may be 
due to extensive fatty infiltration in 
human diabetes mellitus. 

Marble and his associates 101 and 
Grayzel 102 have treated a small group of 
patients in whom they believe the lipo- 
caic factor was deficient, producing hep- 
atomegalia in juvenile diabetics. They 
administered lipocaic by mouth and re- 
ported marked clinical improvement. 

Its use in the treatment of diabetes is 
purely experimental. Stewart 103 advo- 
cated its employment in the treatment of 
psoriasis, as also did Clarke and his as- 
sociates. 104 

In a report the Council of Pharmacy 
of the American Medical Association 105 
states that in view of the experimental 
status of lipocaic, the merit of this prod- 
uct must await further evidence of its 
value, the preparation should not be 
used for routine practice, and at the 
present time no commercial preparation 
of lipocaic is on the market and its use 
must be considered as entirely in the ex- 
perimental stage. 

Pancreatin 

Childs and Dick 106 noted that in a 
case of nontropical sprue there existed a 
deficiency of some pancreatic factors as 
yet undetermined and that the greatest 
subjective improvement occurred after 
the use of pancreatic juice. When the 
use of dried pancreatic substance was 
administered Armour’s pancreatin was 
a favorable adjunct, and had the advan- 
tage of being readily available and well 
tolerated. Pancreatin can be adminis- 
tered best in 2 heaping teaspoonful doses 
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prepared in the following manner: A 
small amount is put in a glass containing 
a little cold water and stirred to a paste, 
additional small amounts of pancreatin 
being added until the mixture has the 
consistency of thick cream, then more 
cold water may be added. If an attempt 
is made to put all the cold water in at 
once it is difficult to mix. This should be 
administered on an empty stomach 20 
minutes before meals so that it will pass 
out of the stomach before hydrochloric 
acid can inactivate the greater part of 
the ferment. This product should be as 
fresh as possible by having the druggist 
secure a supply weekly from the manu- 
facturer. Person'd experience has shown 
that enteric coated tablets are inadequate, 
due to the small doses they contain. 

The Council 105 also has reported on 
a product, “d e pro pan ex," which has 


been advocated for the treatment of an- 
gina pectoris and intermittent claudica- 
tion. So little work had been done with 
this, however, that its use must still be 
considered experimental in character and 
not for routine private practice. 

Rare Pancreatic Conditions 

Among some of the more unusual con- 
ditions reported in the last year is that 
by Oppenheimer 107 of a case of cystic 
fibrosis of the pancreas caused by a true 
atresia of the pancreatic duct, resulting 
in a poor absorption of fat and a defi- 
ciency of vitamin A. Another unique 
case is *hat of Little’s 108 describing 
tuberculosis of the pancreas. He sug- 
gests that the presence of this condition 
is to be suggested by persistent epigas- 
tric pain in a tuberculous diabetic pa- 
tient. 


SPRUE 

By Seale Harris, M.D. 


Etiology — Predisposing Factors of 
Sprue — There seem to be many under- 
lying or predisposing causes of sprue, 
the most important of which are infec- 
tions or infestations of the gastrointesti- 
nal tract. 

It seems probable that in all the pre- 
disposing causes of this disease there is 
damage to the duodenum, pancreas, and 
liver to the extent that duodenal, pan- 
creatic and hepatic insufficiency are se- 
quences. 

A deficiency or absence of secretin, 
the hormone secreted by the duodenum 
and upper part of the jejunum, which 
activates the external secretions of the 
pancreas, may be an important factor in 
the etiology. Perhaps one of the reasons 
why large doses of dilute hydrochloric 
acid are helpful is because they activate 
the secretion of secretin in the duo- 


denum and jejunum, which, in turn, 
stimulates the formation of steapsin, 
amylopsin and trypsin by the pancreas. 

Extrinsic and Intrinsic Factors in 
Sprue, Pellagra and Pernicious Ane- 
mia — It seems probable that in sprue, as 
in pellagra, there are both extrinsic (ex- 
ogenous) and intrinsic (endogenous) 
factors. The most important extrinsic 
factor in both sprue and pellagra seems 
to be food deficiency. In pellagra the 
essential deficiency is known to be nico- 
tinic acid, the pellagra preventive factor 
in vitamin B, while in sprue the essential 
avitaminosis is not known, but thought 
by some to be another, as yet undiscov- 
ered, factor in the vitamin B complex. 

Intrinsic Factors — The intrinsic fac- 
tors in sprue seem to be duodenal, he- 
patic and pancreatic insufficiency; while 
in pellagra and pernicious anemia the 
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intrinsic factors appear to be gastric and 
hepatic insufficiency. In other words, 
when there is normal physiologic func- 
tion of the duodenum, liver and pan- 
creas, sprue does not occur; and when 
the stomach and liver function normally, 
pellagra and pernicious anemia cannot 
develop, even in cases of pronounced 
food deficiency. To express it in another 
way, the sprue victim has a damaged, 
poorly functioning duodenum, liver and 
pancreas, while the pellagrin’s stomach 
and liver are damaged to such an ex- 
tent that nicotinic acid cannot be stored 
up or utilized in the body. 

The Food Factor — The food factor, 
a deficiency diet, certainly is much the 
same in the etiology of sprue and pella- 
gra and to a less extent in pernicious 
anemia. The etiology of pernicious 
anemia is admittedly unknown. Ash- 
ford’s theory of the monilia psilosis is 
not generally accepted as being the es- 
sential etiologic factor in sprue ; and 
while a deficiency of nicotinic acid is the 
accepted cause of the symptoms of pella- 
gra, all of the essential factors in the 
production of pellagra have not been 
discovered. It certainly seems that it 
would be advisable to continue investiga- 
tions into the causes of sprue, pellagra 
and pernicious anemia until all the etio- 
logic factors in each have been discov- 
ered. 

Common. Pathology of Sprue, Pel- 
lagra and Pernicious Anemia — Con- 
sidering the pathology of sprue, pellagra 
and pernicious anemia, in the great ma- 
jority of cases there is pronounced liver 
pathology — fatty degeneration usually — 
in all 3 of these diseases. Many writers 
have called attention to the fatty changes 
in the liver in sprue, pellagra and per- 
nicious anemia. 

Atrophy of the stomach may be seen 
in all 3 diseases; and subacidity and 
achlorhydria are evidences of damage to 


the hydrochloric acid forming cells m the 
stomach in sprue, pellagra and perni- 
cious anemia Atrophy of the intestines 
may be seen in all 3 diseases. Likewise, 
there is marked similarity in the pathol- 
ogy of the lateral and posterior columns 
when there are cord changes in sprue, 
pellagra and pernicious anemia. 

Common Symptoms of Pellagra, 
Pernicious Anemia and Sprue — The 
writer does not believe that pernicious 
anemia, pellagra and sprue are different 
manifestations of the same disease; on 
the contrary, it is evident that they are 3 
separate and distinct disease entities. 
There are, however, symptoms which 
may be common to the 3 diseases, includ- 
ing all the gastrointestinal symptoms, 
nervous manifestations and macrocytic 
anemia. 

Given a patient with achlorhydria, 
stomatitis, diarrhea, mental depression 
and the motor manifestations resulting 
from involvement of lateral and posterior 
columns of the spinal cord and severe 
anemia, it may be impossible to make a 
positive diagnosis of pernicious anemia, 
pellagra or sprue. The addition of a 
symmetrical, bilateral, pigmented, ex- 
foliative erythematous dermatitis of the 
dorsal surfaces of the hands and feet in 
addition to symptoms which may be 
common to sprue and pernicious anemia 
enables the clinician to make a diagnosis 
of pellagra; while the large, fatty, fer- 
menting, pasty, clay-colored stools in a 
patient with stomatitis, diarrhea and se- 
vere anemia may be the only pathogno- 
monic difference between sprue and per- 
nicious anemia. 

The patient with stomatitis, diarrhea, 
mental, sensory and motor symptoms, 
and anemia without skin lesions who re- 
sides in a community in which pellagra 
exists would be regarded as a probable 
pellagrin. Likewise, the patient with the 
same symptoms who resides, for instance. 
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in Porto Rico, in which sprue is en- 
demic, with only an occasional case of 
pellagra, would be diagnosed as having 
sprue. 

William Murphy’s 109 description of 
the gastrointestinal tract symptoms of 
pernicious anemia might apply as well to 
sprue or the subclinical type of pellagra. 
He describes them under the following: 

1. Sore tongue or mouth, persistent 

2. Diarrhea, intermittent 

3. Anorexia 

4 Nausea and vomiting 

5. Altered gastric secretion — achlorhydria 

Mental symptoms are frequent in pel- 
lagra, less frequent in sprue, and com- 
paratively rare in pernicious anemia. 
Murphy, in discussing psychoses in per- 
nicious anemia, said: 

“Irrational states associated with 
marked psychosis are not uncommonly 
observed during acute relapse and at the 
time the blood levels are distinctly low. 
Improvement occurs concomitantly with 
the improvement of the physical state 
and an increased blood count.” 

Diagnosis — The question as to 
whether or not tropical sprue, nontrop- 
ical sprue and idiopathic steatorrhea are 
identical disease entities of common ori- 
gin seems nearer to solution. Snell, 110 
in a report of 32 cases of tropical sprue, 
nontropical sprue and idiopathic steator- 
rhea, including a review of the recent 
literature on sprue, concluded that “dis- 
tinctions among tropical sprue, nontrop- 
ical sprue and idiopathic steatorrhea are 
largely artificial, the more intractable na- 
ture of the condition in the group of 
cases described under the last-mentioned 
caption being largely a matter of delayed 
diagnosis and inadequate treatment.” 

Borderline Sprue — Sprue is being 
diagnosed frequently all over the United 
States, not because of an increase in the 
number of cases, but for the reason that 
physicians have become sprue-conscious. 


Physicians who are looking for sprue are 
observing many cases of red sore tongues 
(glossitis and stomatitis) and mild diar- 
rheas, often associated with achlorhydria, 
which they are relieving by prescribing 
large doses of hydrochloric acid and bj 
dietary management. Many of these 
cases are diagnosed as subclinical pel- 
lagra, and it may be added that in such 
cases it may be impossible to determine 
whether such cases are gastrogenic diar- 
rhea, sprue or subclinical pellagra. Cer- 
tain it is that in all 3 conditions the 
glossitis and diarrhea are cured by the 
use of a relatively low carbohydrate- 
high protein, rich vitamin diets. 

Treatment — When the diagnosis of 
sprue, pellagra or pernicious anemia is 
made, the treatment found most effective 
in all of them is liver, or liver extract, 
and a high protein, relatively low carbo- 
hydrate, rich vitamin diet. 

Liver and Liver Extracts in Sprue 
— Liver and liver extracts are known to 
be specific in the treatment of sprue; it 
is interesting to learn that Chinese joss 
“doctors” have been using liver for cen- 
turies in the treatment of conditions now 
known to be sprue. C. P. Rhoads 111 
relates that Sir Patrick Manson began 
using liver in sprue in 1880. Manson 
had failed to cure a sprue patient, who 
was promptly cured by a Chinese joss 
“doctor” by the administration of pills of 
dried crow’s liver. From that day Man- 
son began curing his sprue cases with 
liver and mentioned it in his textbook in 
1880. 

There can be no doubt but that many 
clinicians have been using liver in some 
form in the treatment of sprue since the 
discovery of Minot and Murphy, in 
1924, that the free use of liver will cure 
pernicious anemia. The same liver diet 
used in pernicious anemia will also cure 
pellagra and sprue. 
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The writer believes that whole fresh 
liver, or canned liver, is the best source 
of the sprue-preventive factor, because it 
is rich in all the other vitamins needed to 
prevent and cure sprue. Another reason 
why whole liver is preferred in sprue is 
that it is one of the best available sources 
of protein. 

Aqueous Extracts oj Whole Liver — 
Ruffin and Smith demonstrated that the 
aqueous extract of whole liver will cure 
pellagra in cases in which the extracts 
used parenterally have failed. The writer 
has used this preparation of whole liver 
with satisfactory results in sprue. It 
must be given in adequate doses, 3 
ounces (90 cc.) a day for from a week 
to 10 days in attacks and after the 
symptoms subside % ounce (15 cc.) 
after each meal (3 times daily) should 
be continued for several weeks. Occa- 
sionally patients object to the taste of 
liver extract and prefer to take it in to- 
mato juice, orange juice, or milk. 

Liver Extracts Parenterally — The 
parenteral use of concentrated liver ex- 
tracts is indicated when patients will not 
eat liver or refuse to take the aqueous 
extract of whole liver by mouth, or when 
there is nausea. Liver extract when 
given parenterally should be injected 
deep into the gluteal muscles. If the in- 
jections are painful, 1 or 2 cc. of 1 per 
cent solution of novocain may be added 
to the liver extract, or may be injected 
into the muscles with a small needle be- 
fore the liver extract is given. 

There are many liver concentrates 
manufactured by reliable pharmaceutical 
houses, but the writer has used Lilly’s 
concentrated liver extract in 10 cc. am- 
poules more often than any other simi- 
lar preparation. When used for macro- 
cytic anemia, the dosage is 3 % cc., 
one-third of an ampoule, daily for 3 days, 
then twice a week ; but when given dur- 
ing an attack of sprue in which liver in- 


sufficiency seems pronounced, the con- 
tents of a 10-cc. ampoule should be 
given once or twice daily, until there 
is improvement in symptoms. In the se- 
vere cases of sprue, when death from 
acute liver insufficiency seems imminent, 
the use of large doses of liver extract 
may save the life of the patient. 

Sprite and Macrocytic Anemia Cured 
with Liver and Liver Extracts — A dra- 
matic cure of a severe case of tropical 
sprue with macrocytic anemia by the use 
of liver may be mentioned, because it 
illustrates the methods of using liver and 
liver extracts in such a case. For that 
reason the case will be reported in detail 
as follows : 

The wife of an Army officer who had been 
stationed in the Philippines, aged 30, devel- 
oped sore tongue, nausea, vomiting, mushy 
diarrhea, pronounced anemia, marked weak- 
ness, loss of flesh, nervousness and mental de- 
pression. She had been treated for amebic 
dysentery several times without improvement. 
She had grown worse in the past few weeks 
and her condition was considered serious when 
she was admitted to the Highland Avenue 
Baptist Hospital on May 4, 1938. Her 

height was 5 feet and she weighed 75 pounds 
at that time. She complained of a very sore 
mouth, nausea, vomiting, severe diarrhea, 
prostration and mental depression. She ap- 
peared anemic, and her skin had the lemon 
yellow tinge of pernicious anemia. Her hemo- 
globin was 45 per cent, red blood count 2,000,- 
000, white blood count 7000, and smears for 
malaria were negative. Examination of gas- 
tric contents showed achylia. Repeated exam- 
ination of warm specimens of feces were neg- 
ative for Endamoeba histolytica. Her stools 
were large, foamy and mushy, containing much 
fat. 

She was given a blood transfusion, 
and 1000 cc. of 10 per cent dextrose in saline 
intravenously every 8 hours, and no food 
was given by mouth for 24 hours; she also 
was given 3% cc. of liver extract, in the 
gluteal muscles daily, for 3 days, then twice 
a week. When she was able to retain food, 
she was given 1 dram (4 cc.) of dilute 
hydrochloric acid in milk with meals and 
3 hours after meals. Her food was increased 
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until she was taking about 4000 Calories of a 
moderately low carbohydrate-high protein 
diet with a banana and milk 3 hours after 
meals and orange juice every 2 or 3 hours if 
awake at night. She liked liver and was given 
fresh cooked liver for her noon meal (din- 
ner) and canned liver for supper; and the 
liver extract parenterally was discontinued. 
She returned for a check-up in February, 
1939. She reported that she had gamed 29 
pounds and had been in excellent health, her 
cheeks were rosy, and she presented the pic- 
ture of a normal, attractive, vigorous woman. 
Her hemoglobin was 75 per cent, and the red 
blood count was 4,000,000. Examination of 
her stomach contents showed achylia. The 
dilute hydrochloric acid in a glass of milk 
with meals was continued. She had grown 
tired of liver, and liver extract parenterally 
twice a week was continued. 

Canned Liver in Nontropical Sprue — 
In 1930 the writer treated a sprue pa- 
tient who also had pernicious anemia, in 
which dramatic improvement followed 
the use of canned liver. 

Case Report. — A man, aged 50, height 5 feet 
9J4 inches, weight 10734 pounds. He com- 
plained of “sore mouth, frequent stools, more 
in mornings and in evening after supper, 
weakness and loss of weight.” Physical exam- 
ination was negative except that his skin had 
the lemon tint characteristic of pernicious 
anemia. Physical examination was negative. 
Hemoglobin 55 per cent, red blood count 
2,570,000, white blood count 7000. Wasser- 
mann, negative. Achlorhydria. No blood or 
parasites were found in several specimens of 
feces. He was a charity patient and could not 
buy liver extracts, and living in the country 
he could not get fresh liver regularly. He was 
advised to try canned liver. His neighbors also 
gave him the chicken livers when they ate 
chicken. 

In addition, a full diet , eliminating com 
bread and cane sugar products, was pre- 
scribed. His neighbors also gave him milk, 
to which he added 1J4 drams (6 cc.) of 
dilute hydrochloric acid to each glassful, 
with meals and 3 hours after meals. 

He returned for re-examination in 4 months, 
when his hemoglobin was 75 per cent, red 
blood count 4,250,000, and white blood count 
7200. The glossitis and stomatitis had dis- 
appeared; the diarrhea had subsided and his 


weight had increased to 160 pounds. He felt 
well and was working every day on a little 
farm. A year later his hemoglobin was 85 
per cent, red blood count 4,600,000, and white 
blood count 8600. 

Three and a half years later in 1937 he 
became careless about his diet and stopped 
eating the canned liver, when his sore mouth, 
diarrhea, weakness and anemia returned. At 
this time he had furuncles on the dorsal sur- 
faces of his hands but the eruption bore no 
relation to the erythema of pellagra, and he 
gave no history of any pellagrous skin lesions. 
His hemoglobin had dropped to 38 per cent ; 
red blood count to 1,500,000, and white blood 
count to 5000 . He was advised to go back 
on canned liver and the dietary regimen he 
had followed in 1930. He has not been heard 
from since 1937. 

In this case the use of dilute hydro- 
chloric acid and an improved diet con- 
taining canned liver, a liberal amount of 
milk and eliminating corn bread, syrup 
and other cane sugar products, relieved 
the stomatitis and diarrhea of sprue and 
brought the hemoglobin and red blood 
count to normal. Recrudescence of the 
symptoms of sprue followed when he left 
off the canned liver and returned to his 
former dietary habits, when the hemo- 
globin dropped to 38 per cent, red blood 
count to 1,500,000. This patient lives 
some distance from Birmingham and he 
has not been seen or heard from since 
his last visit when his low blood count 
proved the correctness of the diagnosis 
of pernicious anemia. 

There were no other cases of sprue 
in the locality in which this patient lived. 
Likewise, the patient had not heard of 
any cases of pellagra in his neighbor- 
hood. The cause of the disease could 
not be determined, although it is prob- 
able that he was undernourished before 
he had symptoms of sprue. It, therefore, 
seems justifiable to diagnose this case 
as nontropical sprue. 

If this case had been in Boston, it 
probably would have been diagnosed as 
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pernicious anemia ; and if it had occurred 
where there were cases of pellagra, it 
probably would have been called subclin- 
ical pellagra. Certain it is that the treat- 
ment given him would have cured sprue, 
pellagra or pernicious anemia. 

Since such happy results followed the 
use of canned liver in this case, a number 
of sprue and pellagra patients who could 
not buy fresh whole liver or liver ex- 


tracts have been benefited or cured b 
the use of this cheap canned liver. It i 
admitted that the results of using canne 
liver have not been studied in a larg 
series of cases in either sprue or pellagn 
but the clinical results in a number c 
cases have been so favorable that canne 
liver is advised as the one most impot 
tant article of diet in sprue and pellagr 
where fresh liver is not available. 


DIETOTHERAPY 

By Deaconess Maude Behrman, B.S. 


Diabetes Mellitus 

The present treatment of diabetes mel- 
litus is reviewed by Sansum. 112 After 
giving a brief history .of diabetes and 
the various forms of treatment, he states 
that more than 50 per cent of all diabetic 
patients need only the proper diets and 
that many need only take insulin when 
starting treatment. 

The type of diet which is most com- 
monly used today is not very different 
from the normal adequate diet. The 3 
ways in which it differs are that (1) no 
concentrated sweets are used; (2) defi- 
nite proportions of food are given at 
regular intervals; and (3) the food is 
weighed or accurately measured. If the 
amount of food taken -at each meal is the 
same, the diabetic is able to utilize it 
much better, even though he does not re- 
ceive insulin. In his diets, he recom- 
mends equal amounts of carbohydrate in 
the 3 meals, but does not believe it neces- 
sary to do so with the protein and fat. 
Feedings in between are recommended 
for diabetic children. When modified 
insulin is used, then the food distribution 
may be different, since the amount of 
food absorbed must parallel the amount 
of insulin liberated. Sansum suggests 
that slightly less carbohydrate be given 
at breakfast and more at the noon and 


evening meal. A smaller amount of pro 
tein is also given at breakfast than i 
the other meals. The fat is rather evenl 
distributed. Equal amounts of carbo 
hydrate must be given in small meal 
in between regular meals and also a 
bedtime. Some protein and fat shoul 
be included in the bedtime feeding, sine 
this is more slowly utilized and helps t 
offset the reactions formerly receive' 
from insulin during the night. Table D 
shows the way he suggests that the carbo 
hydrate, protein and fat be distributee 
i. e., with the use of modified insulin. 

Good results are obtained by usini 
insulin and as simple a dietary regime 
as is possible, which also means that th 
diet is weighed for a while. Later or 
the patient learns to visualize the size o 
portions ( from weighing the food ) an< 
may estimate the amounts with quite , 
good deal of accuracy. If any questioi 
about the patient’s condition arises, th 
diet should be weighed again. A patien 
with a severe diabetic condition shoul< 
always weigh his food, according t< 
this author. 

The patient should be put on a main 
tenance diet which will meet his need 
as quickly as possible. When optima 
nutritional requirements are met, th 
diabetic usually improves. 
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TABLE IV 



Nor- 

mal 

Meal 

A M i 

Noon 

Meal 

P M 

Eve- 

ning 

Meal 

Bed- 

time 

Carbo- 

hydrate 

25 

5 

30 

5 

30 

5 

Protein 

20 


30 


40 

10 

Fat 

30 


30 


30 

10 


The diet of the average diabetic adult 
needs to be changed but seldom. If com- 
plications arise it may be necessary to 
change the figures. A diabetic child’s 
diet should be changed at least once a 
year and more often during certain ages. 
In this manner the demands of growth 
and development will be met. 

If severe ketosis develops, the first step 
in the treatment is to give carbohydrate 
as an adjunct to insulin. This carbo- 
hydrate should be in a form which is 
quickly available to the body, such as 
glucose, fruit juices, skimmed milk 
or sweetened beverages. When ketosis 
disappears, the diet is built up as quickly 
as possible to the maintenance require- 
ments. 

The overweight diabetic is treated for 
obesity. He should be given a diet con- 
sisting of from 1000 to 1500 Calories. 
This low calorie diet will also control the 
diabetes. The carbohydrate should be in 
the ratio of 4 parts to 1 part of fat and 
an extra amount of protein. The find- 
ings of Joslin showed that 77 per cent of 
his patients were overweight at the on- 
set of diabetes. Since overeating is the 
most common cause of overweight, most 
middleaged patients can be treated with 
diet alone. Newburgh and Conn 1 13 found 
that their obese patients had normal 
oral and intravenous glucose tolerance 
curves when they were reduced to nor- 
mal weight. 

If the diabetic is underweight from 
loss of sugar, he should be given a high 


caloric diet with the same ratio of 
carbohydrate to fat as that used in the 
maintenance diet The amount of pro- 
tein is normal. As soon as the weight 
is ideal, the caloric value of the diet is 
reduced. 

The diabetic with peptic ulcer , colitis 
or allergy may require a modified diet 
until the condition clears up. 

Sansum believes that because carbo- 
hydrate in these diets increases insulin 
production, thereby improving the liver 
function because of decreased fat deposi- 
tion and increased glycogen storage, the 
patients are more energetic, more alert 
mentally, and the diabetes improves. The 
protein ranges from 60 to 100 grams. 
Too much protein stimulates the metab- 
olism. The fat ranges from 75 to 150 
grams. The safe ratio, he explains, is 
1 part of fat to 2 parts of carbohydrate 
for the adult and 1 part of fat to 3 to 4 
parts of carbohydrate for children. Vas- 
cular complications seem to be decreased 
with the lower fat content of diet. Con- 
sideration of fats low in cholesterol may 
help in the prevention of blood-vessel 
degeneration. Mineral and vitamin re- 
quirements should be the same as nor- 
mal. The diabetic diet with large amounts 
of fruits, vegetables and whole grains, 
supplies plenty of minerals and vitamins. 
This may be advantageous in view of 
the relationship between vitamins and 
hormones and of both to carbohydrate 
metabolism. 

The diabetic should have enough 
fluid intake to produce at least 2000 
cc. of urine daily. This may prevent 
mistakes in the testing of urine which 
is too concentrated. The fluids may be in 
the form of water, fruit juices and milk. 
The loss of sugar, water and salt in the 
uncontrolled diabetic raises the amount 
of fluid intake. The thirst which he ex- 
periences usually leads to the use of 
plenty of fluid. 
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Since fruits, vegetables and whole 
grains are high in fiber content, it is 
possible to prevent constipation, since 
these foods are abundant in the well 
planned diabetic diet. 

The 2 most recent changes found in 
diabetic diets are : 

(1) Lowered cholesterol content. 

(2) Increased vitamin content, par- 
ticularly that of the vitamin B com- 
plex. 

The smallest amount of insulin which 
Sansum gives is between 15 to 20 units, 
daily In severe cases he may give as 
much as 100 to 150 units. The normal 
pancreas may possibly secrete 100 units 
of insulin in 24 hours. It possibly has 
the ability to secrete from 3 to 4 times 
that amount in an emergency. 

Up to the present much attention has 
been given to the glucose value of the 
foods. Sansum believes that since in- 
sulin is concerned in the metabolism of 
fat and protein as well as glucose, the 
capacity of insulin to utilize various 
foods becomes more important than its 
capacity to metabolize the glucose form- 
ers alone. The diet should be considered 
as a whole when adjusting the insulin. 
Approximately 1 unit of insulin is re- 
quired for the addition of each 2 grams 
of food, or approximately 10 units for 
the addition of each 100 Calories. Urine 
and blood sugar findings finally deter- 
mine the amount which may vary with 
various metabolic disturbances. 

The use of modified insulin has also 
made it necessary to give the frequent 
feedings because of the slow liberation of 
the insulin. Other factors such as exer- 
cise, rest, elimination of focal or systemic 
infection, correction of digestive dis- 
turbances and faulty elimination must 
all be considered when planning the 
diabetic diet. Diarrhea in the diabetic 
is serious and should not be neglected. 
It may lead to dehydration, acidosis, and 


the failure of the body to absorb food, 
especially the carbohydrate. It may be 
necessary to increase the fluid and car- 
bohydrate. 

Vitamin Requirements 

In a paper presented before the recent 
American Dietetic Association Conven- 
tion, Sherman, of Columbia, discussed the 
vitamins measured in the language of the 
units which will give the body vigor. He 
said that body vigor increased when the 
intake was as much as 4 times that neces- 
sary to keep the individual in normal 
health. He believes there is evidence 
that a generous supply of these foods 
which give vitamin C, such as citrus 
fruits, and succulent and leafy vegeta- 
bles, might have a part in warding off 
the characteristics of old age. 

Carroll Palmer, of the United States 
Public Health Service, explained that 
the vitamin requirement of individuals 
differs considerably. Some need a great 
deal more than others. He also explained 
that those who are too conscious of their 
own diet and who can remember what 
they have had to eat, are usually vic- 
tims of fads or trick diets. These indi- 
viduals are often lacking one or more of 
the essential food elements. 

Hazel Munsell, United States Depart- 
ment of Agriculture, states that foods are 
never the same in composition. One or- 
ange in a dozen will have twice the 
amount of vitamin C as another. Spinach 
varies depending on the length of time 
it lays in the market. A tomato rained on 
has less food value than one on which 
the sun has been shining. Tables of 
food values are a check, for use in deter- 
mining which foods are poor sources, 
good sources, or excellent sources of the 
constituents. The persistent use of a 
wide variety of foods was stressed, i. e., 
ALL meats, ALL fruits, ALL vegetables, 
natural whole grains, brown rice and 
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plenty of the protective foods, such as 
milk, leafy vegetables, eggs and butter. 

Mineral Waters 

In discussing the relationship of nat- 
urally carbonated mineral water to gen- 
eral nutrition and dietary deficiencies, 
McClellan 114 considered the value of 
certain kinds of mineral waters to nutri- 
tion and the importance of these minerals 
to the body. The subject is included in 
this section because it may be of value 
to physicians who are prescribing diets 
inadequate in minerals. Analyses of the 
water from 6 springs found at the Sara- 
toga Spa, New York, are given in table 
form. 

The importance of minerals is well 
known, and the frequency of deficiencies 
of calcium, phosphorus, and iodine need 
not be discussed. Sulphur is seldom de- 
ficient in diets, since it is found in the 
amino-acids of proteins containing cys- 
tine. Magnesium and potassium are sel- 
dom deficient, also sodium and chlorine 
are usually abundant, generally from 10 
to 12 grams being a common daily in- 
take. Other minerals such as copper, 
manganese, fluorine, silicon and alumi- 
num are needed by the body. 

Often it is necessary to supplement 
the diet with minerals. It is a well 
known fact thar soil in which foods are 
grown often becomes depleted and nat- 
urally the foods grown will have a low- 
ered mineral content. One quart of 
Hathorn or Coesa Water will provide 
the daily requirement of calcium and 
phosphorus. The iodine requirement 
may be provided by from % to 1 
ounce. There are also small amounts of 
potassium and iron which need not be 
overlooked. Phosphorus and sulphur are 


missing, but it is significant that these 
are better when taken in organic form. 
The child who cannot drink milk may re- 
ceive some of his calcium requirement in 
water. During pregnancy and vomiting 
it may be necessary to increase the min- 
eral intake The carbon dioxide often 
relieves the irritated stomach when no 
other food may be taken. 

McClellan lists other diseases in which 
he believes the water may be of value 
and gives the reasons as follows : 

Addison’s Disease — The high sodium content 
is of value since in Addison’s disease the so- 
dium chloride should be increased. 

Rickets — Tetany develops when the calcium 
of the blood drops below 7-8 mg. per 100 cc. 

Allergic Diseases — High calcium diets are 
now being used in place of elimination diets. 

Cohtis — Often a low blood calcium is found 
as a symptom in this disease. 

Febrile Conditions — Mineral water may help 
to maintain the alkaline reserve at normal 
level, thereby preventing the high add urine. 

Gout and Uric Acid Diathesis — Uric add is 
more soluble in an alkaline medium. 

Nutritional or Hypochromic Anemia — The 
iron found in the mineral water is in the fer- 
rous form, which is more easily utilized by 
the body. 

Thyroid Disorders — In disorders of the thy- 
roid, the iodine may have the wrong effect, 
producing symptoms which may mean the 
water must be checked. 

Renal Insufficiency — The loss of basic min- 
erals, leading to a severe acidosis because of in- 
crease in the fixed acid radical, such as sulfate 
and phosphate, may occur. Alkaline bases such 
as sodium, potassium, calcium and magnesium, 
must be supplied 

Renal Calculi — When the stones are those 
deposited in acid media, such as oxalates and 
urates, the urine should be changed to the 
alkaline side. 

In conclusion, McClellan states that the 
use of mineral water should be controlled 
by a physician. 
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VITAMINS 

By John H. Willard, A.B , M.D. 


Introduction — In the ever widening 
field of vitamin knowledge, some inter- 
esting suggestions have been made re- 
cently regarding a possible relationship 
between hormones and vitamins As yet 
adequate information for final judgment 
is lacking but suggestive evidence has 
been published. Eller and Wolff 115 state 
that “close physiologic interrelationship 
is said to exist between certain hormones 
and vitamins.” Murlin is quoted as stat- 
ing that “vitamins might properly be re- 
garded as exogenous hormones or hor- 
mones may be regarded as endogenous 
vitamins.” 

Experimental work has shown an an- 
tagonistic relation between vitamin A 
and thyroxin. Thyrotoxicosis in animals 
may be prevented or cured by the use 
of vitamin A. Conversely, hypervitamin- 
osis A in animals can be prevented and 
cured by thyroid medication. In guinea- 
pigs vitamin A has been found to inacti- 
vate the thyrotropic pituitary hormone. 
Beneficial effects of vitamin A in human 
thyrotoxicosis were reported by Wendt 
as early as 1935. 

A possible interrelation between the B 
complex and the anterior pituitary is 
suggested by work reported by Sutton 
and Ashworth. 116 Four of 5 pellagrins, 
who were amply treated with nicotinic 
acid and B complex without im- 
provement, were definitely benefited by 
anterior pituitary medication. In 2 in- 
stances glossitis and diarrhea disap- 
peared. 

Vitamin D is closely related chemi- 
cally to the sterols found in sex hor- 
mones. According to Murlin, 117 “choles- 
terol may be converted into the male sex 
hormone ; the male sex hormone is read- 
ily convertible to estrone and this, in 
turn, to progesterone. Testosterone is 


very similar structurally to ergosterol 
and vitamin D.” 

Parathyroid function is also closely 
related to vitamin D in the control of the 
calcium and phosphorus metabolism. 
Both parathyroid extract and vitamin D, 
if given in large doses, produce an in- 
crease in blood calcium levels. Animals 
with parathyroids removed can be kept 
from hypocalcium tetany by the admin- 
istration of vitamin D. 

Vitamin C seems closely related to the 
functions of several glands, of which the 
pituitary , corpus luteum and the adrenals 
seem the most important. Analysis has 
shown a considerable content in these 
glands of ascorbic acid or a closely 
related substance. 

Symptoms and Signs of Deficiency 
— Mackie, Eddy, and Mills 118 have sum- 
marized the symptoms and signs of de- 
ficiency of the various vitamins in 
Table V. 

Vitamin A 

The importance of vitamin A to the 
normal health of epithelial tissues and to 
normal retinal activity has been well es- 
tablished. Keratinization of epithelial 
tissues and night blindness are the most 
common evidences of an inadequate sup- 
ply of this vitamin. Deficiency may result 
from insufficient intake, faulty absorp- 
tion, as in jaundice or intestinal disease, 
and from faulty storage in liver disease. 

The requirements of the body for vita- 
min A have been variously estimated at 
from 3000-6000 international units for 
adults and 6000-8000 for growing chil- 
dren. 

Incidence of Deficiency — Lehman 
and Rapaport 119 quote the U. S. De- 
partment of Agriculture as finding that 
two-thirds of the present-day diets, even 
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TABLE V 

Symptoms and Signs of Vitamin Deficiency 
(Mackie, Eddy and Mills • Ann Int. Med ) 


Vitamin 

Symptoms 

Signs 

A 

Night blindness 

[Dry scaly skin 
< Follicular hyperkeratosis 
(Bitots spots 

Thiamin 

B! 

[ Anorexia 

\ Peripheral neuritis 
[Cardiac failure 

[Muscle tenderness 

J Hyperreflexia — areflexia 
j Diminished vibratory sense 
(Tachycardia 

Riboflavin 


[ Cheilosis 

1 Seborrheic dermatitis 

J Glossitis 
(Keratitis 

Nicotinic acid 

'Painful mouth and tongue 
- Diarrhea, dermatitis 

Psychosis, stupor 

[Inflamed, denuded tongue 
< Dermatitis, symmetrical, scrotal, 

( vulval, perianal 

b 6 

Weakness, insomnia, nervousness (?) 

? 

Ascorbic acid 

C 

/Bleeding 

(Pain 

/Petechiae 

(Spontaneous hemorrhage 

D 

/Rickets 

(Weakness 

[ Cessation of bone growth 
j Disturbed Ca-P metabolism 
(Osteoporosis 

E 

Habitual abortion ? 

Muscular dystrophy ? 

K 

Bleeding 

/Petechiae 

(Spontaneous hemorrhage 


when expenditures for food are relatively 
high, contain insufficient vitamin A to 
insure good visual adaptation in semi- 
darkness. 

An interesting side-light on the fre- 
quency of deficient diets is an analysis 
of hospital ward and clinic patients by 
Scott and Janeway. 120 It was found that 
46 per cent were deficient in vitamin A 
intake. Average ward diets were found 
to contain adequate nutritional sub- 
stances to prevent deficiency states but 
were not adequate to treat deficiencies. 

Diagnosis — There is still consider- 
able disagreement concerning the value 
of biophotometric determinations as an 
index of vitamin A deficiency. Steinin- 
ger, Roberts, and Brenner 121 studied 
blood levels of carotenoids (precursors 


of vitamin A) and vitamin A by colori- 
metric methods and compared these find- 
ings with biophotometric readings. No 
correlation was found. These workers 
suggest that although there is some re- 
lation between biophotometric readings 
and the nutritional status of the subject, 
this relationship is not close enough to 
use as a clinical procedure. Further ex- 
perimental studies with the blood technic 
included placing the subjects on a diet 
low in vitamin A for a period of 4 
months. It was found that : 

“(1) The original level of vitamin A 
in the blood of the subjects was related 
to their dietary histories. 

“(2) The blood values of vitamin A 
fell rapidly when the subjects were 
placed on a vitamin A low diet, although 
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there was considerable variation noted 
between individual determinations. 

“(3) Small supplements of vitamin A 
caused the amount of this substance in 
the blood to rise rapidly but had no 
effect on the carotene. 

“(4) The vitamin A blood level 
reached after a supplement and the 
length of time that this level was main- 
tained were both affected by the size 
of the supplement given. 

“(5) The average amount of vitamin 
A in the fasting blood of subjects receiv- 
ing a supplement of vitamin A was sig- 
nificantly higher than that of subjects 
who had no supplement.” 

Treatment — The best food sources 
are milk, butter, egg yolk, liver, car- 
rots, green leafy vegetables. Pharma- 
ceuticals include fish liver oils (cod, 
halibut) and carotene. For therapeutic 
purposes 30,000-100,000 international 
units may be given daily. Eller and 
Wolff 1 state that as yet symptoms of 
overdosage have not been observed. 

Vitamin B Complex 

Out of the large mass of literature 
dealing with specific effects of the com- 
ponents of the B complex, one fact is be- 
coming clearer, i. e., single deficien- 
cies are clinical rarities. Even beriberi 
and pellagra, which are primarily due 
to lack of adequate B x and nicotinic acid, 
respectively, usually are complicated by 
degrees of deficiency of other factors of 
the complex and by deficiency of other 
vitamins. A close interrelation between 
components of the B complex has been 
noted. Therapy with sources of the en- 
tire complex is advised in any deficiency 
state, with added specific factors as they 
may be indicated. 

Sources — Natural sources include 
whole grains, egg yolk, liver, leafy vege- 
tables and yeast. Concentrates prepared 
from yeast or liver are available. Recent 


data indicate that liver extracts are ques- 
tionable sources of the various factors of 
the B complex, since purification and 
concentration result in considerable loss 
of these materials. Williams and Spies 122 
state that liver contains about 3 mg. of 
B x per kilogram. For normal require- 
ments an extract from 0 5 to 1 kg. of 
liver would be necessary. This would re- 
quire from 3 to 10 cc of very concen- 
trated liver extract daily if none of the 
B* content were lost in concentration, an 
obviously uneconomical method of sup- 
plying this factor. 

The B 2 content of liver is similar. 
Stepp, Kiihnau and Schroeder report 
the riboflavin content of liver to be 15-17 
mg. per kilogram. Average requirements 
would necessitate the daily administra- 
tion of extract from 100 to 200 Gm. of 
liver. 

The importance of the entire complex 
in human deficiencies is illustrated by 
the experimental case reported by Elsom, 
Lukens, Montgomery, and Jonas 123 
Among the changes noted were edema, 
a tendency toward decreased glucose tol- 
erance, increase in blood lactic acid and 
decreased response to insulin. Thiamin 
produced some improvement, as did thia- 
min and riboflavin but complete recov- 
ery did not occur until brewer’s yeast 
was added (1% ounces — 42 Gm. daily). 

To understand the various pictures 
seen in deficiency states and to appreci- 
ate the possible therapeutic value of the 
newer synthetics, however, it seems wise 
to discuss the separate factors as far as 
present information permits. Component 
parts of the B complex are numerous. 
Those of known importance to human 
nutrition include: Vitamin B* (thia- 
min) ; B 2 or G (riboflavin) ; P-P factor 
(nicotinic acid) ; B e (pyridoxin) ; and 
possibly pantothenic acid (filtrate fac- 
tor?) and yeast adenylic acid (Spies). 124 
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Vitamin Bi (Thiamin) 

The clinical picture of advanced Bj 
deficiency is believed to be beriberi, 
which is characterized by peripheral neu- 
ropathy with degeneration of associated 
muscles, edema, cardiac dilatation with 
rapid pulse and high pulse pressure. 
Early symptoms include loss of weight 
and appetite, dizziness, burning sensa- 
tions, numbness, tenderness and cramps 


nent damage. The cardiovascular symp- 
toms are probably largely dependent 
upon changes in the autonomic nervous 
system but are also associated with myo- 
cardial degeneration. Digestive symp- 
toms, usually anorexia, diarrhea and glos- 
sitis, are probably largely the result of 
secretory disturbances secondary to 
nerve changes but may also depend on 
atrophy of secretory cells. 
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Fig. 3 — Diagrammatic representation of interrelationship of vitamins They are schematically 
differentiated into water-soluble and fat-soluble fractions , the latter group is further separated 
into its thermolabile and thermostable components. Certain of these substances have been shown 
to be essential to human nutrition and effective in treatment of specific deficiency diseases The 
physiologic properties of many are as yet undetermined. (Spies, Hightower and Hubbard: 
J. A. M. A.) 


of muscles (usually calf). Thiamin re- 
lieves these symptoms if they are due 
to Bj deficiency. 

Physiology and Pathology — Ex- 
perimental work has shown Bi to be 
closely related to intracellular metabolic 
activity. All tissues may be affected but 
primary effects are degenerative changes 
in nervous tissue. If this process is ar- 
rested in time, regeneration occurs, but 
extensive degeneration results in perma- 


Experimental Deficiency — Jolliffe 
and coworkers 125 experimented on nor- 
mal individuals with diets furnishing 43 to 
63 per cent of adequate Bi as calculated 
by the Cowgill formula (10 units per 100 
calories of food intake). Subjective 
symptoms of deficiency appeared in from 
4 to 13 days and objective evidence of 
deficiency, as shown by electrocardio- 
graphic changes and hyperesthesia of 
calves and feet, appeared in many. Uri- 
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nary excretion of Bj fell below 30 per 
cent of the control level. All symptoms 
disappeared after 3 to 6 days of adequate 
Bj intake. 

Williams, Mason, Wilder, and 
Smith 120 placed 4 healthy females on a 
diet containing less than 50 units of Bi 
daily but adequate otherwise for a period 
of 88 days. Two additional patients were 
placed upon the same program, but after 
11 days received gradually increasing 
doses of thiamin without their knowl- 
edge. The 4 patients with deficient in- 
take all developed striking evidences of 
deficiency. Similar signs appeared in the 
2 controls until the thiamin intake 
reached 0.95 mg. per day. Further in- 
crease of intake to 2 mg. per day pro- 
duced definite improvement in ability to 
work and in alertness. 

The chief symptoms of Bj deficiency 
in these patients were fatigue, lassitude, 
anorexia followed by actual intolerance 
to food with uncontrollable vomiting. 
This picture simulated closely that 
usually called neurasthenia with anorexia 
nervosa developing later. Studies also 
showed delayed gastrointestinal motility 
and altered T-waves by electrocardiogra- 
phy during deficiency which returned to 
normal with adequate thiamin intake. 
The rapidity with which the signs of 
deficiency occurred depended upon the 
amount of physical activity, and appar- 
ently also bore a relationship to the sea- 
son of the year, symptoms occurring 
more quickly during the winter months. 

Of particular interest was the absence 
of the usual picture of beriberi. No 
edema, cardiac dilatation or neuritis was 
seen in these patients. A slight tender- 
ness of the calves with paresthesia of 
feet and legs, however, did occur. The 
authors question whether B x lack alone 
is responsible for the clinical picture of 
beriberi. 


Diagnosis — As yet no simple clinical 
method has been developed to determine 
B x deficiency. Experimentally, several 
methods of measuring urinary excretion 
have been applied with some success. 
Borson 127 reports experience with a 
colorimetric method based on the con- 
version of urinary thiamin into thio- 
chrome by the use of ferricyamde. It 
was found that persons on an adequate 
diet excreted from 100 to 300 micro- 
grams per day. If a test dose of thiamin 
of 0.1 mg. per kilogram of body weight 
is given by mouth, 8 to 10 per cent is 
excreted. By using such test doses, the 
degree of deficiency may be determined 
by the number of doses necessary to 
produce normal secretion. In deficient 
patients it was found that up to 100 mg. 
might be necessary to produce satura- 
tion. 

The author reports studies on patients 
with various disorders. There is evi- 
dence that diarrhea may often lead to de- 
ficiency. Diureses may contribute to de- 
ficient states by washing out additional 
thiamin which is apparently a renal non- 
threshold substance. Liver disease in- 
creases excretion probably because of 
inability of phosphorylation necessary 
for normal utilization and storage Thy- 
rotoxicosis was frequently associated 
with deficient excretion. Patients with 
multiple sclerosis and central nervous 
system lues were frequently deficient and 
many responded favorably to adequate 
intake. Improvement also occurred in 
several cases of tic douloureux who were 
shown to be deficient by this method. 

Robinson, Melnick, and Field 12S state 
that “under proper conditions, the level 
of the urinary excretion of thiamin per- 
mits an objective determination of the 
state of thiamin nutrition in the human 
subject.” In normal subjects on an ade- 
quate diet the 24-hour excretion aver- 
aged 90 micrograms for males and 60 
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micrograms for females. In those with 
subnormal diets the excretion was 66 
micrograms or less in males and 43 or 
less in females. A test dose of 5 mg. 
of thiamin resulted in excretion of 7.5 
per cent in normals but below 7 per cent 
in those on deficient diets. The same 
workers 129 found that urinary excretion 
did not bear a constant relation to the 
bisulphite binding substances in the 
blood, a previously suggested measure 
of Bi saturation. 

Treatment — For mild deficiencies 
without marked gastrointestinal symp- 
toms, food sources are preferable. These 
include whole grains, egg yolk, liver , 
green vegetables and yeast. Concen- 
trated sources include liver and yeast 
extracts. 

It is generally accepted that %5 
grain (1 mg.) of thiamin daily (333 
units) offers an adequate maintenance 
supply under normal conditions. In beri- 
beri, Spies, Hightower, and Hubbard 124 
recommend % grain (20 mg.) daily in % 
grain (10 mg.) doses for mild cases and 
1% to 3 y s ounces (50 to 100 mg.) in se- 
vere cases. During the acute phase, 1 
ounce (30 Gm.) of dried brewer’s yeast 
3 times daily is suggested as a supple- 
ment to the normal diet. Improvement is 
usually prompt but prolonged adminis- 
tration may be necessary in some cases 
with extensive nerve changes. 

Vitamin B2 (G or Riboflavin) 

Recent advances have shown that 
what was originally termed vitamin 
is in reality composed of many factors, 
including riboflavin, B 3 , B4, B 5 , Be and 
nicotinic acid. Under present terminol- 
ogy B 2 is synonymous with riboflavin. 

Deficiency — Riboflavin is similar to 
nicotinic acid in its relation to intracel- 
lular metabolic activity. Evidence of 
ariboflavinosis is usually associated with 
signs of pellagra. Deficiency is indicated 


by the presence of cheilosis (Assuring 
lesions at the corners of the mouth) 
and lesions around the eyes and a shark- 
skin appearance over the nose (Spies). 
Itching, burning, excessive dryness of 
the eyes, photophobia, redness of the 
conjunctiva are eye symptoms of this 
deficiency. 130 Keratitis also has been 
described. 131 Workers call attention to 
the relatively high incidence of aribo- 
flavinosis as an apparently uncompli- 
cated avitaminosis. 132 

Treatment — Dietary sources include 
milk and milk products, eggs, green 
vegetables, yeast, liver, wheat germ 
and kale. Oral administration of 3 to 
5 mg. of synthetic riboflavin is sug- 
gested for treatment of definite defi- 
ciency. Dried brewer’s yeast, 1 % to 2 y 2 
ounces (50 to 75 Gm.) daily also fur- 
nishes adequate riboflavin for therapy 
(Spies). 

Nicotinic Acid 

There is adequate proof that nicotinic 
acid and its related compounds (nico- 
tinic acid amide, sodium nicotinate, and 
nikethamide) will relieve most of the 
symptoms of pellagra. Spies 124 sum- 
marizes the oral symptoms of pella- 
gra as consisting of glossitis, stoma- 
titis, gingivitis, and pharyngitis. Digestive 
symptoms include nausea, vomiting, 
ptyalism, diarrhea and abdominal dis- 
tention. The dermal lesions may occur 
in any part of the body but are usually 
symmetrical and are sharply demar- 
cated. At the onset the lesions may 
suggest sunburn, later followed by des- 
quamation, leaving thickened, pigmented 
skin. Mental disturbances may include 
apprehension, confusion, disorientation, 
hallucinations, mania and delirium. 

The earliest symptoms are not diag- 
nostic but should suggest early defi- 
ciency, according to Spies. 124 These 
include loss of weight and strength, lassi- 
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tude, abdominal pain, numbness, nerv- 
ousness and forgetfulness. A syndrome 
consisting of hyperesthesia, increased 
psychomotor drive, anxiety and appre- 
hension, with a tendency toward depres- 
sion, weariness and increased fatigability, 
headaches and sleeplessness, is typical of 
this prodromal period. 

Diagnosis — No laboratory proce- 
dures have proved satisfactory for dem- 
onstrating deficiency of nicotinic acid, the 
diagnosis depending upon the clinical 
picture previously described. 

Treatment — Prompt relief of the above 
symptoms is produced by administration 
of adequate nicotinic acid or related 
compounds, although, as noted previ- 
ously, other components of the B com- 
plex may be necessary for complete cure. 
Spies and his coworkers have suggested 
the use of 5 to 8 grains (300 to 500 mg.) 
of nicotinic acid daily divided into % 
grain (50 mg.) oral doses. Two-thirds 
to 1% grains (40 to 80 mg.) may be 
given daily in normal salt solution in- 
travenously. Improvement should be 
noted in 24 to 72 hours by either method. 

Vitamin B 6 (Pyridoxin) 

Although the presence of this factor in 
the B complex was postulated in 1935 
by P. Gyorgy, who gave the name B c 
to the rat-pellagra-preventive factor, it 
was not until 1938 that its importance in 
human nutrition was proved. In 1939, 
Spies and coworkers 133 reported the 
favorable response to administration of 
synthetic Be in patients with deficiency 
diseases who had not recovered com- 
pletely on supplements of thiamin, ribo- 
flavin and nicotinic acid. These workers 
described the symptoms as includ- 
ing nervousness, insomnia, irritability, 
cramping pains in the stomach, weak- 
ness, muscular rigidity and difficulty and 
awkwardness in walking. 


A further report was made by Spies, 
Ladisch, and Bean 134 on 20 additional 
patients. By using a method of deter- 
mining urinary excretion, a saturation 
test was conducted on patients as well 
as controls. It was found that after the 
intravenous injection of 50 mg. of pyri- 
doxin (Be), the deficient patients ex- 
creted only small amounts in the urine 
during the next hour (0 to 0.4 per cent) 
while normals excreted from 5.4 to 13.2 
per cent of the test dose in 1 hour 

Because of the observed benefits on 
muscular weakness and rigidity. Be 
has been used in Parkinson’s syn- 
drome 124 ’ 135 and in pseudohypertrophic 
muscular dystrophy. 136 

Dosage — No standard therapeutic 
program has been evolved. Antopol and 
Schotland 136 used doses from $4 to 2)4 
grains (50 to 150 mg.) subcutaneously 
each week in single or divided doses. 
Spies, Ladisch and Bean 134 reported 
spectacular results from single )4 -grain 
(50-mg.) doses. 

Yeast Adenylic Acid 

Spies and his coworkers 124 found 
that in some patients with malnutrition 
but without definite evidence of pellagra, 
severe burning of the mouth and tongue 
was relieved by the administration of 
adenylic acid. It also seemed to en- 
hance the effect of nicotinic acid in pel- 
lagrins. Doses up to 3 grains (200 mg.) 
may be given by mouth. 

Pantothenic Acid 

This member of the B complex has 
been called the chick antidermatitis fac- 
tor. Spies and his coworkers 124 found 
that, in humans with deficiency diseases, 
the blood levels for this substance were 
decreased. No conclusive evidence of the 
importance of this factor in human nu- 
trition, however, is at hand at present. 
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Vitamin G (Ascorbic Acid) 

Diagnosis of Deficiency — The rela- 
tion of vitamin C deficiency to scurvy 
has been amply demonstrated. It has 
been shown that the hemorrhagic tenden- 
cies in scurvy are dependent upon in- 
creased capillary fragility resulting from 
imperfect intercellular cement substance 
in the endothelial linings. The degree of 
deficiency necessary for the appearance 
of scorbutic symptoms has been widely 
studied with variable results. Blood 
levels above 1 mg. per 100 cc. are con- 
sidered normal. Levels below 0 5 mg. 
per cent indicate deficiency and potential 
scurvy. Many persons with low levels, 
however, do not show scorbutic symp- 
toms. 

The degree of deficiency has been fur- 
ther studied by estimating body satura- 
tion. This has been done by giving test 
doses and estimating percentage excre- 
tion in the next few hours. Ordinary 
urinary excretion without test doses is 
not a reliable index. Some workers have 
advised large doses for several days be- 
fore trying a tolerance test to determine 
the total amount necessary to produce 
saturation. Bauman states that after % 
to iy 2 grains (50 to 100 mg.) of ascorbic 
acid for 3 or 4 days, the urinary excre- 
tion should amount to 60 to 80 per 
cent of the test dose in normal persons. 

Capillary fragility has been studied as 
a possible index of vitamin C saturation 
but it has proved unreliable. 

Crandon, Lund, and Dill 137 studied 
experimental deficiency by feeding a diet 
completely lacking in vitamin C to a nor- 
mal adult for a period of 6 months. The 
plasma ascorbic acid fell to a low level 
within 10 days and disappeared in 30 
days. The first clinical sign of deficiency 
appeared after 132 days (13 weeks after 
the blood level reached zero). It was 
found that the vitamin C content of the 


white cell-platelet layer of centrifuged 
blood was a more accurate indication of 
impending scurvy than determinations in 
plasma. The earliest clinical signs were 
hyperkeratotic papules. Perifollicular 
hemorrhages did not occur until after 
161 days on the deficient diet. The 
early signs suggested vitamin A defi- 
ciency. Weakness occurred after 3 
months and progressed. Wound healing 
was delayed at the time of the first symp- 
toms (141 days). Intravenous injection 
produced rapid disappearance of symp- 
toms and signs. The blood level of as- 
corbic acid became normal after 4 daily 
injections of 15 grains (1 Gm.) of ascor- 
bic acid. Urine studies at this time, 
however, did not indicate complete sat- 
uration. 

The authors calculate the daily re- 
quirement as being between J 2 and Y 
grains (30 and 45 mg.) per day (600 to 
900 units). The relative incidence of 
subnormal vitamin C intake is indicated 
by figures quoted by Fincke. 138 Uri- 
nary excretion was tested in female col- 
lege students in various parts of the 
country. It was found that in the north- 
west 30 to 35 per cent of the students 
showed subnormal excretion (below 20 
mg. in 24 hours). In Massachusetts and 
Rhode Island the figure rose to 70 to 80 
per cent. 

Bartlet, Jones and Ryan 139 deter- 
mined plasma ascorbic acid on 188 hos- 
pital patients. Two-thirds were below 
0.5 mg. per 100 cc., or in the potential 
scurvy level. Operation consistently re- 
duced the preoperative level, with a 
gradual return to preoperative levels or 
above. Studies of urinary excretion 
showed that the decreased blood content 
was not due to increased urinary loss. 
Saturation tests after operation sug- 
gested an increased demand for vitamin 
C, possibly due to increased utilization 
for tissue repair. 
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Relation to Heavy Metals — Holmes, 
Campbell, and Amberg 140 reported 
prompt relief of symptoms in painters 
with lead poisoning following the admin- 
istration of ascorbic acid. Subsequent 
work, however, tends to discredit the 
value of vitamin C for treatment 
purposes. Pillimer, Seifter, Kuehn and 
Ecker 141 studied the effect of lead on 
vitamin C metabolism in guinea-pigs. 
It was found that animals on a low as- 
corbic acid intake given lead carbonate 
developed more severe lead poisoning 
than those on an adequate vitamin C in- 
take and that the neurologic signs of 
plumbism were absent in the latter. No 
change in vitamin C metabolism was 
noted, however, discrediting the theory 
of Holmes and his associates that ascor- 
bic acid combined with lead, producing 
an inactive compound. 

Farmer, Abt and Aron 142 studied the 
possible relation between arsenic, bis- 
muth and iron and ascorbic acid. Luetics 
who tolerated arsenicals poorly were 
found to require very large doses of as- 
corbic acid to elevate the plasma level 
to normal. Bismuth had little influence 
on plasma vitamin C levels, while iron 
produced a marked decrease in plasma 
vitamin C. 

No relationship between vitamin C 
saturation and toxic symptoms from ar- 
senic was found by Falconer, Epstein 
and Mills, 148 who studied 6 patients with 
thrombocytopenic purpura produced by 
arsphenamine or bismarsen. 

Vitamin D 

It has been established that many 
sterols, upon activation by exposure to 
ultraviolet light, exhibit the properties of 
vitamin D. 144 The most widely used 
preparation is irradiated ergosterol, also 
known as calciferol or vitamin D 2 . The 
normally occurring vitamin D in fish oil 
has been labelled Dg and is probably the 


same as that produced by ultraviolet on 
the skin. 

Vitamin D is intimately related to the 
metabolism of calcium and phosphorus. 
Park 145 states that the exact mechanism 
is unknown. Absorption of calcium and 
phosphorus from the gastrointestinal 
tract is increased by vitamin D. The 
metabolism of calcium and phosphorus 
is closely related to parathyroid function 
and hence vitamin D is in some way 
linked to the function of this gland, al- 
though the exact relationship is unknown 
as yet. 

Clinically, the chief interest in vitamin 
D is in relation to the treatment of 
rickets. Recent articles dealing with the 
value of vitamin D therapy in acne and 
in chronic arthritis have been somewhat 
conflicting in opinion. 

Requirements — Park advises that 
prophylactic doses in infants under a 
year should furnish 700 to 1000 units 
daily (3 teaspoonsful of cod-liver oil). 
In the second year the dosage should 
be at least 700 units per day. For ther- 
apy of rickets doses from 1000 to 300,- 
000 units have been used. Some have 
advised even larger doses. Park feels 
that danger of overdosage is not great, 
although in young children the contin- 
uance of 30,000 to 50,000 units daily for 
more than 2 weeks might be dangerous. 

Adult requirements are not known. 

Vitamin E 

Although vitamin E has been dis- 
cussed since its discovery in wheat germ 
oil in 1922, information regarding the 
importance of this vitamin in human nu- 
trition has largely evolved in the past 
year. Synthesis was reported by Karrer 
and his associates 146 in 1938. It is now 
available as ephynal acetate, a synthetic 
alpha tocopherol prepared by Roche. 

Earlier work on vitamin E demon- 
strated its importance in preserving fer- 
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tility and preventing abortion in animals. 
Human experiments by many workers 
have been reported since Vogt-Moller 
in 1933 noted the apparent value of vita- 
min E in humans in preventing habitual 
abortion. In 1940, the American Medi- 
cal Association Council on Pharmacy 
and Chemistry stated: 147 “The pub- 
lished reports of the treatment of habitual 
abortion with vitamin E are sufficiently 
encouraging to justify further clinical 
experiment. Such experiments are jus- 
tified only if preparations of known ac- 
tivity are used and if adequate diagnosis 
and clinical control can be established.” 

The value of vitamin E in amyotro- 
phic lateral sclerosis and muscular dys- 
trophy was first suggested by Wechs- 
ler 148 and Bicknell. 149 Stone 150 has 
reported favorable results with wheat 
germ oil in muscular dystrophy and in 
some cases of muscular atrophy. Spies 
and Vilter 151 also noted beneficial effects 
of alpha tocopherol in some cases of 
amyotrophic lateral sclerosis. This work 
was based on the findings of muscular 
atrophy and paralysis with cord changes 
in rats on vitamin E deficient diets. 
Evans 152 reported that wheat germ oil 
contains both alpha and beta tocopherols 
and that the alpha form probably is re- 
lated to muscular atrophy while the beta 
form might be the antisterility factor. 

Dosage — Present information does 
not permit any definite statements re- 
garding dosage. Stone 150 gave capsules 
containing 3 minims (0.18 cc.) of wheat 
germ oil, 1 t.i.d., or the oil was given in 
milk or other liquid in 10 minim (0.6 
cc.) doses t.i.d. In some cases the dose 
was raised to 1 to 1% drams (4 to 6 cc.) 
daily. Wechsler 148 used synthetic 
alpha tocopherol, 2 tablets of % 0 
grain (3 mg.) each, t.i.d. Spies and 
Vilter 151 gave 7^4 grains (500 mg.) of 
alpha tocopherol in sterile oil intramus- 
cularly. The manufacturers recommend 


•54 to 4 grains (50 to 250 mg.) of 
ephynal acetate daily for muscular dys- 
trophies and amyotrophic lateral sclerosis 
It is dispensed in % and % grain (3, 
10 and 25 mg.) tablets. 

Vitamin K 

Since the original clinical work on the 
influence of vitamin K on the hemor- 
rhagic tendency in jaundice in 1938 by 
Snell, Butt and Osterberg, 153 and 
Brinkhous, Smith and Warner, 154 the 
clinical importance of these discoveries 
has been amply demonstrated. The in- 
troduction of synthetic compounds hav- 
ing vitamin K properties made possible 
further experimental work and has in- 
creased the therapeutic usefulness of this 
vitamin in hemorrhagic states associated 
with hypoprothrombinemia. 

The causes of prothrombin deficiency 
in man have been reviewed by Gordon 
and Sevringhaus 155 They include: (1) 
Inadequate dietary intake ; (2) absence of 
bile in the intestine, as in obstructive 
jaundice; (3) defective intestinal ab- 
sorption, as in diarrhea, sprue, small 
bowel disease; (4) impaired liver func- 
tion which makes adequate formation of 
prothrombin impossible even with ade- 
quate vitamin K intake ; ( 5 ) in newborn 
infants, especially in the first 48 to 72 
hours. 

The present theory of blood coagula- 
tion is presented in the diagram on the 
following page. 

Test of Deficiency — Most workers 
have used the procedures of Quick 156 or 
of Smith and his associates 157 as tests 
of blood prothrombin levels. It is gener- 
ally stated that a decrease to 30 or 40 per 
cent of normal is apt to be associated 
with bleeding. Levels of 40 to 70 per 
cent are borderline; above 70 per cent 
is considered safe. 

Cheney 158 suggests a plasma coagu- 
lation time procedure, using oxalated 
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blood plasma with graduated solutions of 
calcium chloride In hemophilia and in 
vitamin K deficiency the coagulation 
time is prolonged even with excess cal- 
cium. 

Treatment — Synthetics have included 
products labelled K,, K r , and phthiocol, 
as well as several other naphthoquinones 
The relative effectiveness of these com- 
pounds has been studied by Butt, Snell, 
Osterberg, and Bollman, 159 Rhoads and 
Fliegelman, 160 and others. One of the 
most potent synthetics, according to these 
investigators, is 2-methyl- 1, 4-naphtho- 
quinone (marketed by Squibb as thylo- 
qmnone and by Lilly as proklot). Of this 
substance or %2 grain (1 or 2 mg ) 
orally each day produces rapid return 
of reduced prothrombin levels to normal 
Andrus and Lord 161 found that this 
same material dissolved in com oil was 
effective when injected intramuscularly 
In most cases a single injection of 
grain (2 mg ) increased blood prothrom- 
bin levels to normal (as much as 48 per 
cent increase) The effect of such injec- 
tion may be prolonged as much as a 
week, according to these investigators. 

Most observers call attention to the 
fact that occasional patients may fail to 
respond to any form of vitamin K ther- 
apy It is believed that in most such in- 
stances marked liver dysfunction is pres- 
ent 1 62, i«3 Experimental proof of the 
effect of severe liver damage on pro- 
thrombin deficiency and the effect of 
vitamin K was obtained by Bollman, 
Butt, and Snell 164 


Several writers have reported pro- 
thrombin deficiency which responded to 
vitamin K in conditions not associated 
with jaundice 165 > 166 Mackie studied 
the prothrombin levels of 277 miscel- 
laneous hospital patients and found sub- 
normal figures in 20 per cent Most of 
these cases of deficiency could be ex- 
plained by deficient dietary intake, de- 
ficient absorption due to intestinal dis- 
ease, lack of adequate biliary secretion or 
to hepatic disease It most frequently, 
was found m ulcerative colitis, peptic 
ulcer, regional enteritis and pneumonia 
in this series. 
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HEMATOLOGY 

By William Dameshek, M.D. 


Blood Examination 
1. Estimation of Hemoglobin — In 
recent years, the photoelectric colorim- 
eter has come into increasing use for 
the accurate determination of hemo- 
globin. The clinical methods most com- 
monly used (Sahli, Newcomer) are rea- 
sonably accurate, but even in the hands 
of the same technician, the variations in 
hemoglobin from day to day in the same 
patient are often great and preclude ac- 
curate work. It is for this reason that 
the totally objective methods of the 
photoelectric colorimeter are quickly be- 
coming popularized. The Sheard- San- 
ford (Cenco), the Evelyn, and the Klett- 
Summerson types of apparatus have 
been tested in the author’s laboratory. 
Of these, the Evelyn method has proved 
most satisfactory because of its sim- 
plicity and accuracy. The Cenco appa- 
ratus requires dilution of the blood in 


a separate vessel before a special cuvette 
is used; this increases the time neces- 
sary for performing an estimation of 
hemoglobin. The Klett-Summerson 
method requires a separate setting of 
the instrument for each determination. 
The photoelectric methods are at present 
too expensive for routine office use, al- 
though in hospital clinical laboratories 
they are only slightly more expensive 
than the ordinary (and more inaccu- 
rate) DuBoscq colorimeter. In all prob- 
ability, relatively inexpensive photoelec- 
tric methods will soon be available. A 
step in this direction is the apparatus 
devised by the Fisher Company. By a 
good photoelectric method, the percen- 
tage error is 1 per cent or less, and is 
thus closely comparable to that of the 
van Slyke apparatus. For office use at 
the present time, a carefully calibrated 
Sahli hemoglobinometer is satisfactory, 
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particularly it only daylight is used. A 
somewhat more accurate Sahli type of 
apparatus has recently been devised by 
Haden. 

2. Blood-platelets — That the blood- 
platelet count may be a valuable index 
of bone-marrow activity is not generally 
appreciated. Increased regenerative ac- 
tivity of the bone-marrow results in an 
increase in reticulocytes, polymorpho- 
nuclear cells, immature polymorphonu- 
clears, and in blood-platelets. Of these, 
the platelets are not infrequently the 
first affected, particularly in conditions 
in w T hich the bone-marrow is involved 
by leukemic or malignant disease. Plate- 
let counting, if done only occasionally, 
is apt to be quite inaccurate. For this 
reason, estimation of the blood-platelet 
level from well-made coverslip prepara- 
tions is probably a better method for 
occasional use. If the platelets are pres- 
ent in clumps in every field, they are 
probably within normal limits; if they 
show only occasional clumps, they are 
probably reduced; if only 3-4 platelets 
are seen in each high-power field, there 
is definite reduction (100,000 or so) ; if 
1-2 platelets per field are seen, the plate- 
let count is probably about 50,000 or 
less per cmm. 

Platelet reduction is one of the first 
signs in acute leukemia; a supposed in- 
fection with a low platelet count may 
well turn out to be an early case of this 
serious disease. Only a few infections 
are associated with low platelet levels ; 
typhoid fever, acute disseminated lupus 
erythematosus, and miliary tuberculosis 
are examples. Extremely high platelet 
levels are seen in polycythemia vera. 
Platelet polycythemia (" thrombophilia ") 
may be associated with so many plate- 
lets that the “thrombocytacrit" (deter- 
mined in the hematocrit tube) may be 
2 to 3 per cent (normal 0.5 per cent or 
1 cm). In this condition, there is gener- 


ally a very marked tendency for the de- 
velopment of spontaneous thromboses 

3. Fresh Blood Smears — Exami- 
nation of blood-cells in an unfixed state 
is not often performed, except in reticu- 
locyte counting. Dameshek 1 has recently 
shown the value of the study of rou- 
leaux formation, particularly in the 
diagnosis of hemolytic anemia. In this 
condition, the red cells are usually 
thicker than normal and there is marked 
variation in thickness. These variations 
are well brought out in the type of 
rouleaux which aggregate in fresh prep- 
arations. Normal red cells aggregate in 
large groups like piles of coins ; the cells 
are of approximately the same degree of 
thickness. In hemolytic anemias, whether 
congenital or acquired, many of the red 
cells are thicker and more spherical than 
normal (spherocytosis), and because of 
this the cells aggregate with great diffi- 
culty. The rouleaux become shortened 
and take on bizarre configurations. As 
the author points out, the presence of 
many spherical red cells — as in the more 
acute processes — may be likened to the 
appearance of a number of fat men in an 
elevator ; in both instances, there is great 
difficulty in squeezing together efficiently. 
A glance at a fresh unstained smear 
of blood may thus be of value in 
the diagnosis of a hemolytic process, as 
distinct from anemia due to other causes. 

Rouleaux formation, or red cell ag- 
gregation, is greatly increased in infec- 
tious diseases and in conditions asso- 
ciated with an increase in the serum 
globulin (cf., plasma-cell myeloma). In- 
creased rouleaux formation is at the basis 
of the rapid sedimentation rate seen in 
these conditions. In hemolytic processes, 
the sedimentation rate may become 
lower than normal or divided into sev- 
eral zones, due to the various types of 
erythrocytes present and the peculiar 
rouleaux which develop. 
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4. Supravital Staining — As devel- 
oped by Florence Sabin and her pupils 
and co-workers, this consists in the ex- 
amination of a fresh drop of blood which 
is kept warm by the use of a suitable 
warm chamber for the examining micro- 
scope. A drop of blood on a covershp 
is allowed to fall on a slide which has 
been scrupulously cleansed and which 
contains a film of neutral red or Janus 
green. The preparation is then ringed 
with vaseline and examined in the warm 
chamber. Neutrophiles, macrocytes, and 
lymphocytes have characteristic motili- 
ties and react differently to particles of 
the dye. 

The supravital method is used almost 
exclusively for differential counts in 
some clinics but most authorities believe 
it has only limited value. In the author’s 
laboratory, it is used only in the study 
of the very early leukocytes of acute 
leukemia. In many of these cases, it is 
difficult to distinguish with certainty the 
actual type of cell present — whether 
monocyte, lymphoblast, or myeloblast. 

5. Reticulocyte Staining — This is 
a supravital phenomenon, in which the 
highly immature red cells take up the 
dye brilliant cresyl blue in a characteris- 
tic pattern. The reticulocyte method 
most commonly in use at present is the 
“dry” method in which (a) blood films 
on coverslips already stained with 0.3 
per cent alcoholic (95 per cent) brilliant 
cresyl blue are spread and after drying 
are ( b ) counterstained with Wright’s 
stain. With this method, permanent 
preparations are obtained both of the 
reticulocytes and of the remainder of the 
blood smear. The normal reticulocyte 
count is less than 1 per cent. 

6. Oxidase Stain — The oxidase 
stain which has been found most satis- 
factory in the Reviewer’s laboratory is 
that of Washburn. This method is more 
time-consuming than that of Sato and 


Sekiya, but gives constant results with 
excellent staining of the oxidase positive 
(granulocytic or bone-marrow) cells. 
Two solutions are used: 

Solution 1 

Dissolve (1) benzidine, (2) fuchsin in alco- 


hol. Then add nitroprusside. Solution keeps 
8 to 10 months. 

Benzidine base 03 Gm. 

Basic fuchsin ' 0.3 Gm. 

Sod nitroprusside (sat. aque- 
ous sol ) 1.0 cc 

Ethyl alcohol (95 per cent) . . 100 cc. 

Solution 2 

Hydrogen peroxide 5 to 6 drops 

Tap water 25 cc. 

This solution is unstable 

Method — 


1. Flood blood smear with 10 drops of solu- 
tion 1 and allow to stand for 60 to 90 
seconds. 

2. Add 5 drops of solution 2 without pouring 
off solution No. 1 and allow to stand 3 to 
4 minutes 

3. Wash with tap water 

4. Flood smear while still wet with 95 per 
cent ethyl alcohol and allow to stand 3 to 
4 minutes or until there is no more pink 
visible to naked eye. 

5 Wash thoroughly in tap water and dry 

6. Counterstain with Wright’s stain, allow- 
ing the Wright’s stain (and water) to 
remain for 30 to 45 minutes. 

7. Wash briefly with tap water, flood with 
95 per cent alcohol for 3 to 5 seconds, 
wash with tap water for 10 to 15 seconds. 

8. Mount, after drying, in gum damar. 

The oxidase positive granules are 
bluish-black. 

7. Fragility Test — The relatively 
simple technic of Giffin and Sanford has 
been abandoned in most laboratories for 
the far more accurate technic of Geneva 
Daland and Katherine Worthley. By 
the latter method, accurate concentra- 
tions of hypotonic sodium chloride solu- 
tions are prepared and to them in sep- 
arate test-tubes are added the same 
amount of 20 per cent concentration of 
red blood-cells. Each test is thus carried 



312 


HEMATOLOGY 


out with approximately the same mass of 
erythrocytes, whether the case is one of 
anemia or polycythemia. 

8. Measurement of Red Blood-cell 
Size — Determination of the size of the 
erythrocytes has assumed increasing im- 
portance in the study of a case present- 
ing anemia. The designations macrocy- 
tic, normocytic, and microcytic anemia 
are significant in relation to types of 
bone-marrow pathology. Macrocytosis 
indicates a maldevelopment of erythro- 
cy tes w hich is usually due to a deficiency 
in liver-extract principle (pernicious 
anemia) ; microcytosis usually indicates 
an iron deficiency state — a deficiency in 
hemoglobin — rather than an abnormality 
of red cell formation ; normocytosis (nor- 
mocytic anemia) usually indicates a dis- 
turbance in the functional capacity of 
the bone-marrow erythroblasts, i. e., 
aplasia, hypoplasia, metastatic or leuke- 
mic involvement, etc. Thus, determina- 
tion of the red cell size is of value 
diagnostically and often therapeutically 
and at any rate gives some idea of what 
to look for in a given case. 

Cell size may be determined by several 
methods. The commonest is the color 
index, which depends on accurate hemo- 
globin and erythrocyte determinations. 
Direct measurement of the erythrocyte 
diameter with the micrometer eyepiece 
is an excellent method, and is preferred 
by the Review’er to the less laborious 
diffractometric method, w’hich gives an 
average diameter but which fails to de- 
lineate the spread of red cell size or the 
question of double-peaked Price- Jones 
curves. Schalm 2 gives an extensive re- 
view, in which the various methods are 
compared. Haden 8 describes a new in- 
strument (Haden-Hausser erythrocytom- 
eter) for measuring the mean cell di- 
ameter by a diffraction method and states 
it is his impression that the results 
obtained “are even more reliable than 


those obtained by direct measurement.” 
He admits, however, that a distribution 
curve (Price-Jones) is not obtained. 
Also not stated is the fact that the 
method may' be very misleading when 
many' reticulocytes are present. These, 
being larger than the normal red cell, 
may give a false impression of macrocy- 
tosis (“pseudomacrocytosis” — see page 
325 under Hemolytic Anemia). 

The method most commonly in use at 
present, however, is the determination of 
the mean cell volume by means of the re- 
lationship between the hematocrit and 
the red cell count. It is readily apparent 
that if a study is made of 3 cases of ane- 
mia w’ith the same red cell count but 
each with a different percentage volume 
of packed red cells (hematocrit), the 
differences in hematocrit readings must 
be due necessarily to differences in the 
average size of the red cells. Thus, if 
the red cell count in 3 cases is 3,000,000 
per cmm. and the hematocrits in the 
cases are respectively 20, 30, and 40 per 
cent, the mean corpuscular volumes in 


cubic micra 


( Hematocrit reading X 10 ) 
( R.B.C. count in millions j 
are 66.7, 100, and 133 ; 84 to 94 c.[i is 
a normal figure, below 80 is microcytic, 
above 100 is macrocytic. 

An accurate determination of the red 
cell count is a prime necessity. This 
commonly used technic, it should be 
noted, is subject to very definite errors, 
as pointed out in a careful statistically 
controlled study of Berkson, Magath, 
and Hurn. 4 An error of ± 16 per cent 
(!) is common practice w'hen 80 small 
squares are counted (at a 5,000,000 red 
count). 

9. Bone-marrow Biopsy — Two 
methods for performing biopsy of the 
sternal marrow are at present in general 
use, i. e., (1) the "open" biopsy, using 
a small trephine, and (2) the puncture 
method, using a special needle, which is 
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similar although smaller and more rigid 
than a lumbar puncture needle. Favor- 
ite 5 has recently described an instru- 
ment which combines the trephine and 
puncture methods. The trephine method, 
as used by the Reviewer, is a surgical 
procedure, performed under novocaine 
anesthesia, in which an incision is made 
over the midsternum down to the peri- 
osteum; this is then incised and retract- 
ed, and the trephine* is introduced until 
a sensation of “give” is obtained. The 
trephine is removed with a gentle 
“rocking” motion, carrying in its lumen 
a small button of bone, which is placed 
in Zenker-acetic acid fixative for sec- 
tions. With a fine curette, bits of mar- 
row are scraped out of the ensuing cav- 
ity in the sternum and smeared on glass 
slides, which are then stained with 
Wright-Giemsa. With this method, the 
topography of the bone-marrow can be 
visualized together with a relative idea 
regarding the extent of hypoplasia, fibro- 
sis, or infiltration with leukemic or ma- 
lignant cells. The method has its disad- 
vantage, however, in that it is a surgical 
procedure and thus relatively formidable. 

In recent years, the Reviewer has 
utilized the puncture in almost every 
hematological problem. Indeed, it ap- 
pears that to obtain a complete picture, 
a puncture is essential, since it gives a 
good idea regarding the function of the 
marrow at a given moment. The punc- 
ture is readily performed in the clinic 
by inserting a special needlef through 
the anterior lamella of the sternum by a 
little pressure and then sucking up with 
a dry 5 or 10 cc. syringe a small quantity 
— about 0.5 cc. — of marrow material. 
This is spread on slides and then stained 
with Wright-Giemsa stain. Beautiful 

* This may be obtained from the Codman and 
Shurtleff Company, Boston, Mass. 

t This may be obtained from the Hub Needle 
Company, Boston, Mass. 


preparations are ordinarily made and in 
about 90 per cent of the cases will give 
excellent information of the status of 
the marrow by differential counts of the 
nucleated red cells and the leukocytes. 

The following cells are discriminated : 


N UCI.EATED RED CELLS 
Erythrogone (earliest 
recognizable red cell 
form; blue cyto- 
plasm; fine chro- 
matic nucleus) 
Normoblast “A” (blue- 
staining cytoplasm) 
Normoblast “B” (he- 
moglobinous cyto- 
plasm) 

Normoblast “C” (pyk- 
notic nucleus) 


Leukocytes 
Myeloblast 
Promyelocyte 
Myelocyte 
M etamyelocy te 
Mature polymorphonu- 
clear cell 
Histiocyte 
Lymphocyte 
Plasma cell 


In the preparations obtained by punc- 
ture, the leukocytes outnumber the eryth- 
roblastic cells by about 2:1. In former 
years, the Reviewer considered the tre- 
phine biopsy far superior to the punc- 
ture. This opinion has been radically 
altered, however, in the last few years 
and now the trephine biopsy is used in 
only about 1 case of 15. Resort is made 
to the trephine biopsy only if the punc- 
ture preparations fail to give adequate 
information or are inconclusive. In cases 
in which the bone-marrow is hypoplastic, 
sclerotic, or irregularly spotted with 
metastatic malignancy, the trephine biop- 
sies usually give far greater information 
than the simple puncture. Storti and 
Borghetti 6 point out, however, their suc- 
cess in the diagnosis of metastatic tumors 
from sternal puncture, even when all 
other signs, including systematic x-rays 
of the bones, were negative. It may be 
stated that each method has its advan- 
tages and disadvantages ; because of its 
simplicity, the puncture should be first 
choice, particularly for a preliminary 
“sampling” of the marrow. 

An interesting application of the use 
of the puncture has been in the study of 
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Jone-. 7 of the marrow m hyperthyroid 
.ind im xedetnatous states. Sternal mar- 
row aspirated from 18 normal individ- 
uals contained an average of 6.2 per 
cent nucleated cells In hyperthyroidism , 
more than twice as tnan\ cells were pres- 
ent, and in hypothyroidism, only about 
a third of the normal average was found. 
Following appropriate therapy for both, 
conditions, there was a return to approx- 
imately normal values. 

10. Miscellaneous Blood Methods 
— (a) Lead — The lead content of hu- 
man blood was studied by Chalmers 8 b}' 
the new dithizone method of Tompsett. 9 
The lead content of normal individuals 
not exposed to known sources of lead 
varied from 30 to 89 |xg. per 100 cc. In 
44 workers exposed to lead, and without 
symptoms of lead poisoning, the lead 
content of the blood varied from 60 to 
192 fxg., the average value being ap- 
proximately twice that of the normal 
group. The majority of these workers 
showed a slight degree of basophilic stip- 
pling of the red cells. In w r orkers with 
typical lead poisoning, the blood lead 
content varied from 148 to 387 [xg. per 
100 cc. Chalmers concludes that raised 
concentrations of lead in the blood indi- 
cate, in the same way as do stippled cells 
in blood films, an increased absorption 
of lead but by no means constitute defi- 
nite evidence of plumbism. They provide 
a useful estimate of the degree of expo- 
sure to lead. The diagnosis of lead 
poisoning is essentially clinical. Estima- 
tions of the lead in blood have their 
greatest value in assessing the degree of 
exposure to lead in industry, so that 
working conditions may be such as to 
reduce the lead risk to a minimum. 

(6) Heparinization — The use of 
heparin intravenously to prevent blood 
clotting has recently received great im- 
petus through the attempts to control 
the infection of subacute bacterial endo- 


carditis (Kelson and White 10 ). A 
purified heparin for intravenous use in 
the human has been available for the past 
2 years. It should be noted that although 
the 2 products are practically identical, 
their concentrations and unitage values 
differ, standardization being performed 
in the living cat (Connaught) and on 
beef plasma (Roche). It is likely that 
the dosage of heparin will soon be stand- 
ardized in milligrams so that the question 
of unitage will be abolished. 

The recent impetus for the use of 
heparin to increase the clotting time of 
the blood is due to the work of Best and 
his collaborators in the Physiology Lab- 
oratory of the University of Toronto 
(Best, 11 Murray 12 ). Best has shown 
(Solandt and Best 13 ) that heparin has 
2 actions, one on the clotting time, the 
other on platelet agglutination, i. e., in 
the formation of thrombi. To produce 
an effect on platelet agglutination re- 
quires a much larger concentration of 
heparin than to increase the clotting 
time, although to maintain the effect on 
thrombus formation requires very little 
added heparin once the initial effect has 
been obtained. McClure and Lam 14 re- 
count their experiences with heparin ad- 
ministration in 11 cases, most of them 
with postoperative pulmonary embolism. 
All of them recovered. It was found 
that considerable individual variation in 
the amount of heparin necessary to ele- 
vate the clotting time was present. The 
clotting time of the patient’s blood was 
maintained at approximately IS minutes 
(2 to 3 times the normal value). This 
series is small in comparison with that of 
Murray, 12 who treated 29 patients with 
pulmonary embolism, 81 with phlebitis, 
6 with mesenteric thrombosis, and 8 who 
were splenectomized. The Reviewer 
has used heparin following splenectomy 
and in the thrombotic episodes which 
are so common in polycythemia. Follow- 
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ing splenectomy, there is usually — even 
in cases of thrombocytopenic purpura — a 
tremendous increase in the platelet level, 
in some cases to 2 to 3 million per 
cmm. (2 to 3 per cent of the total vol- 
ume of blood). As a result, the tendency 
to platelet agglutination — thrombosis — is 
great, particularly in the splenic pedicle. 
Thrombosis of the portal vein not un- 
commonly results, and thus what has 
been a successful operation may turn 
into a fatality. It is possible that hepa- 
rinization following splenectomy may in 
the future be used routinely as a prophy- 
lactic measure. 

( c ) Blood Volume — A recent paper 
on the blood volume in miscellaneous 
conditions is that of Gibson, Harris, and 
Swigert. 15 In chronic anemia, the plas- 
ma volume is increased. The level of the 
hematocrit is for clinical purposes a bet- 
ter criterion of the degree of deficit in 
circulating red cell volume than either 
the red cell count or the hemoglobin 
determination. The Reviewer and his 
associates have recently used this method 
in conjunction with the fecal urobilino- 
gen estimation for the determination of 
the “hemolytic index.” The greater the 
red cell mass, the greater is the amount 
of biirubin and urobilinogen which is 
produced. A large person shows a 
greater output of fecal urobilinogen per 
diem than a small one ; an anemic person 
with a greatly diminished red cell mass 
will be expected to produce less urobili- 
nogen than a person with a normal com- 
plement of hemoglobin. The urobilino- 
gen output must therefore be related to 
the total red cell mass, which can only 
be determined from the blood volume. 
In hemolytic anemias (q.v.) the method 
has yielded important results. 

(d) Sedimentation Rate — The sedi- 
mentation rate has become firmly en- 
trenched in clinical medicine. A definite 
increase in rate almost always indicates 


infection or malignancy, even though the 
evidence for this at first may not be 
forthcoming. It should be noted, how- 
ever, that a normal rate by no means 
excludes one of these processes. It is 
universally conceded that the most ac- 
curate technic is that of Rourke and 
Ernstene ( see article of Dorothy Rourke 
Gilligan 16 ). However, the necessity for 
extreme accuracy in this rather “rough” 
procedure has been questioned. The test 
gives only a general idea regarding the 
presence or absence of increased tissue 
destruction, and for this reason Hamble- 
ton and Anistianson, 17 among others, 
state that changes in the direction of 
greater accuracy than the Westergren 
method are often nullified by other fac- 
tors. These observers show that the 
Westergren method is sufficiently accu- 
rate for most purposes and state: “Al- 
leged improvements upon the Wester- 
gren sedimentation method have been 
presented which appear theoretically 
correct, e. g., correction for cell volume, 
the use of heparin in place of citrate, and 
graphic methods of recording the re- 
sults. Instead of making the test more 
valuable, these changes have the reverse 
effect, either by leading to results of less 
clinical value, or by making the test more 
tedious to perform or less clear to in- 
terpret without increasing its clinical 
value. Hence it is recommended that the 
Westergren method, by reason of its 
simplicity, reliability, and priority, 
should be adopted as the standard 
method of performing the sedimentation 
test.” To these statements the Reviewer 
heartily subscribes. 

It is not too generally known that the 
chief factor in the sinking of the red 
cells is the aggregation of the individual 
red cells in rouleaux. The degree of ag- 
gregation depends in large part upon 
various factors in the serum, the most 
important of which appear to be globulin 
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ant] fibrinogen. Domtln Rourke GilH- 
g.tn I ^ee abo\ e ) Ivin em] >hasi/ed the 
linear correlation with the fibrinogen 
concentration. However, it is well- 
known that patients with high concentra- 
tions of serum globulin ( multiple nne- 
lonia. etc. ) haw wr\ rapid sedimenta- 
tion rates, and that m infections, the 
degree of increase in serum globulin is 
often proportional to the increase in rate 
of sedimentation. Ropes, Rossmeisl and 
Bauer 1 s discuss these various factors 
and conclude that no absolute correla- 
tions exist between the sedimentation 
rate and any of the plasma-protein frac- 
tions. “The only concept which explains 
all of the findings is that variations in 
rates are due to variations in the colloidal 
state of the plasma with consequent 
changes in the electric charges on the 
proteins and red cells.” Ham and Cur- 
tis 10 describe the plasma fibrinogen re- 
sponse, and state that elevation of this 
constituent is one of the most common 
nonspecific responses of the body to a 
variety of disease conditions, being com- 
parable to such reactions as leukocytosis 
and hyperpyrexia. 

Blood Groups and Blood 
Transfusions 

(a) Blood Groups — Wiener 20 pre- 
sents the various pitfalls in performing 
blood grouping tests preliminary to 
blood transfusions. The international 
classification for blood grouping is pre- 
ferred. The donor preferably should be 
of the same group as the patient. This 
is particularly important when giving a 
transfusion to a very anemic patient. 
The “universal” donor, although with- 
out agglutinogens in the red cells, con- 
tains alpha and beta agglutinins which 
may cause agglutinating reactions in the 
presence of severe anemia. High titer 
serum is preferable.* The Landsteiner 
test-tube technic is valuable for checking 


the results of the slide method, which 
are occasionally inconclusive. Finally, 
the subgroups of A and AB are dis- 
cussed and a method given for differen- 
tiating Ai and A 2 blood. In a more 
recent article, Wiener and Peters 21 de- 
scribe a new’ agglutinin by which it is 
possible to divide individuals into 
“Rh +” and “Rh — ” groups. Trans- 
fusions from an Rh + to an Rh — indi- 
vidual will occasionally result in agglu- 
tinating reactions. The authors point 
out the large number of individual dif- 
ferences in human blood based on the 
agglutinogens A*, A 2 , B, M, N, P, and 
Rh. 

The M and N agglutinogens have 
proved exceedingly useful in bastardy 
cases and their use is an accepted pro- 
cedure in several States. By using both 
the ordinary blood groups and the M 
and N agglutinogens it is possible to 
exclude paternity in 33 to 40 per cent of 
the cases tested. The methods for the 
preparation and use of Anti-M and N 
sera are fully covered in Wiener’s text- 
book. 22 All individuals fall into one of 
the 3 categories of M +, N +, or 
MN +. The M and N groups have no 
relationship to transfusion reactions. 

(6) Blood Transfusions — The war 
has immeasurably advanced the use of 
transfusions, blood banks, plasma trans- 
fusions, and of dried blood. White and 
Weinstein 23 cite some interesting facts 
regarding the use of preserved blood, 
and give some old and neglected refer- 
ences to its use. The modern use of 
blood banks may be said to have begun 
with the researches of the Soviet inves- 
tigators, who were of course well 
equipped for mass-production methods. 

DeGowin, Hardin, and Harris 24 re- • 
port their studies on the physical and 
chemical changes which occur in pre- 

* This may be obtained from the Blood Better- 
ment Association, New York City. 
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served blood. The factors influencing 
hemolysis, the marked diffusion of 
potassium which takes place from the 
red cells into the plasma, and the tox- 
icity of blood with high values for potas- 
sium are discussed. In addition, it was 
determined that the preserved blood 
could be transfused without preheating 
with impunity. As the authors state: 
“The practice of transfusing preserved 
blood cold is a great convenience in con- 
serving time and prevents untoward 
reactions involved in the process of heat- 
ing.” The prothrombin value of pre- 
served blood decreased very gradually, 
reaching the 50 per cent level in about 
3 weeks. 

Kolmer 25 studied the immunologic 
aspects of stored blood and came to the 
conclusion that although the method 
might be useful in the treatment of acute 
hemorrhage and shock, its use in 
the treatment of anemias, blood dys- 
crasias, and infections was not ad- 
visable, especially after 2 to 3 days 
of preservation. This author points 
out the interesting phenomena that as 
early as 48 hours after collection and 
storage of blood, there were evidences 
of swelling and hemolysis of red cells; 
deterioration of platelets ; and disintegra- 
tion of leukocytes. 

Wiener and Schaefer 26 compared the 
survival time in the donor’s circulation 
of transfused erythrocytes of fresh and 
preserved blood. Patients receiving 
stored blood older than a week received 
cells which remained in the circulation a 
very short time and frequently resulted 
in hemoglobinemia and hemoglobinuria 
They concluded that the time limit for 
the preservation of whole citrated blood 
should preferably be set at 7 days, and 
certainly should not exceed 10 days. 

All authorities are in agreement re- 
garding the simplicity of the citrate 
method. More recent developments in 


transfusion technic have to do with the 
use of plasma and serum. As stated by 
Levinson, Neuwelt and Necheles, 27 
many conditions in which transfusions 
of whole blood have been routinely 
given might well respond to the use of 
serum or plasma. Except in severe ane- 
mia, the red cells are of no great value 
in relieving the physiological pathology 
of stock. Even in severe hemorrhage, 
the sudden and marked diminution m 
plasma volume is the precipitating factor 
for the development of secondary shock. 
Levinson and his associates point out the 
inevitable delays attending the use of 
whole blood for transfusion, and demon- 
strate that pooled serum of various 
types may be given in massive amounts 
without delay, without typing, and with- 
out reactions. Serum (and plasma) may 
be prepared, tested, and stored in large 
quantities for long periods of time with- 
out deterioration; pooling partially sup- 
presses iso-agglutinins and pooled serum 
may be given without regard to blood 
groups or compatability. The use of 
large quantities of serum prevents shock 
even in the presence of severe hemor- 
rhage. Serum can furthermore be kept 
for long periods of time and is therefore 
of great value in small institutions as an 
emergency measure. In large hospitals 
where blood banks are in operation, the 
plasma of old (7 to 14 days) blood can 
be salvaged for further preservation. 
Strumia, Wagner and Monaghan 28 re- 
count their experiences with citrated 
plasma and confirm for pooled plasma all 
the various advantages enumerated by 
Levinson and his associates for pooled 
serum. 

Edwards, Kay, and Davie 29 report on 
a further advance, i. e., the preparation 
and use of dried plasma. These authors, 
too, point out that in most cases in which 
blood is given, it is the plasma element 
that produces the desired effect. This is 



31S 


HEMATOLOGY 


particularly true m wound shock, post- 
operative shock, and burns. It is recom- 
mended that plasma from fresh blood 
lie used, and that it be kept in the re- 
frigerator, although this is not absolutely 
essential. For drying the plasma, the 
authors have evolved a simple method 
which yields about 8 grams of dried 
product from 100 cc. of citrated plasma. 
The dried material may then be given 
at any time and in dilute or concentrated 
form, as desired. The reconstituted 
plasma looks exactly like the original 
plasma, has the same chemical constitu- 
tion, and is of course ideal for war pur- 
poses, since it can be carried about in 
highly concentrated form at any tem- 
perature, and is instantly available upon 
the addition of water or normal salt 
solution. 

Reactions of Blood to Drugs 

The reactions upon the blood of the 
sulfonamide group of drugs continue to 
be the subject of much comment. These 
drugs have an effect on hemoglobin 
which is usually slow but may occasion- 
ally be rapid (acute hemolytic anemia). 
In the slow type of response, met- and 
sulfhemoglobin, which are inactive pig- 
ments, are slowly formed, and are prob- 
ably responsible, at least in part, for the 
cyanosis so commonly noted. Earlier 
conflicting results regarding the presence 
or absence of met- and sulfhemoglobin 
have been resolved by greater accuracy 
of methods. Smith, 30 experimenting 
with white rats, found that sulfanilamide 
given orally for a month caused small 
but significant amounts of methemoglo- 
bin and somewhat larger amounts of 
sulfhemoglobin. There was a definite re- 
duction in hemoglobin. These results 
are borne out in human observations by 
Harris and Michel. 81 The degree of 
methemoglobinemia was proportional to 
the sulfanilamide concentration. Vig- 


ness, Watson, and Spink 32 found that 
the cyanosis of sulfanilamide therapy is 
explained by the presence of methemo- 
globin, rarely sulfhemoglobin, and that 
methylene blue abolished the cyanosis as 
well as the abnormality of hemoglobin 
pigment. 

Erf and MacLeod 33 found an increase 
in fecal urobilinogen output (increased 
blood breakdown) in cases of pneumonia 
treated with sulfapyridine. Three of 8 
cases so treated developed a definite 
hemolytic anemia. Paul and Limarzi 34 
found that the bone-marrow became 
more hyperplastic after sulfanilamide ad- 
ministration, again indicating a hemo- 
lytic effect. Spence and Roberts 35 report 
a case of extreme leukocytosis and acute 
hemolytic anemia with sulfanilamide ad- 
ministration. They correctly point out 
that leukocytosis may be an early hidden 
manifestation of a hemolytic process in 
association with this drug administra- 
tion. 

The subject of acetanilid poisoning re- 
ceives scant attention nowadays in com- 
parison with that of the toxic reactions 
of the sulfonamide drugs. Meulengracht 
and his collaborators (Lundsteen and 
Rischel 36 ) do well, however, to revive 
interest in the matter, especially since 
drugs such as bromo-seltzer are so com- 
monly used in this country. As with sul- 
fanilamide, acetanilid rapidly produces 
cyanosis, which has for years been 
thought to be due to met- or sulfhemoglo- 
bin. The above authors found that the 
cyanosis was caused not by methemoglo- 
bin but by the decomposition of acetanilid 
into dark-colored derivatives of para- 
amidophenol. Since continuous use of 
the drug is followed by “a peculiar and 
gray addiction” with persistent fatigue 
and headache, the authors recommend 
that prescriptions for the drug should 
not be refilled. In this country more 
stringent regulations might well be made. 
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Agranulocytosis 

The present status of the agranulocyto- 
sis question is ably discussed by Rohr. 37 
It is certainly queer, as Rohr points out, 
that in the medical clinic at Zurich, no 
cases of agranulocytosis were observed 
from 1918 to 1929, despite very careful 
blood studies, whereas since that time 
44 typical cases have been seen. Acute, 
subacute, and gradually developing cases 
were discriminated. The allergic type 
was characterized by a very acute onset. 
The most typical clinical feature is the 
presence of necrotizing lesions, chiefly of 
the tonsils. Death was generally due to 
involvement of the lungs, either with 
“hemorrhagic edema” or gangrene. The 
bone-marrow in life was carefully stud- 
ied. Two types of histology were seen, 
(1) either a cell-poor, immature promye- 
locytic type of marrow, or (2) a cell- 
rich, immature marrow. The prognosis 
seems to be independent of the type of 
therapy, but dependent chiefly on the 
severity of the process itself. 

The many therapeutic methods, in- 
cluding pentose nucleotides, liver ex- 
tract, transfusions, etc., are cited, but 
Rohr voices a healthy skepticism about 
all of them. This is also the Reviewer’s 
present opinion, although it represents a 
change from previous views. It would 
seem now that if the patient’s “dose” of 
toxic or allergic product has been over- 
whelming, none of the above therapeutic 
agents is probably of any value at all. If 
the patient’s marrow has been only 
slightly, but not irretrievably damaged, 
recovery may ensue with treatment. Un- 
der the circumstances, it is probably wise 
to give some more or less logical treat- 
ment and pentose nucleotide seems at 
least moderately so. 

Nordenson 88 studied the effects of so- 
dium nucleinate, pentose nucleotide, and 
adenine sulfate on 43 normal individuals 


and found that the first 2 induced a con- 
tinuing peripheral neutrophil leukocyto- 
sis with hastened maturation of the gran- 
ular cells of the marrow, but only if the 
marrow was previously undamaged. 
Since the marrow shows evidence of ex- 
treme damage in agranulocytosis, the au- 
thor wonders about the value of these 
drugs in that disease. 

The possible relationship between 
agranulocytosis and leukemia is dis- 
cussed by Voth. 39 The difficulty in de- 
ciding between acute aleukemic leukemia 
and agranulocytosis in certain cases is 
emphasized (although it should be noted 
that acute leukemia always causes rap- 
idly progressive anemia and thrombocy- 
topenia, which are generally absent in 
agranulocytosis). The author believes 
that agranulocytosis may be the early 
stage and acute myelogenous leukemia 
a late stage of the same process. As evi- 
dence for this, he gives a (highly theo- 
retical and not too plausible) set of 6 
transitions by which agranulocytosis at 
the one extreme may terminate in leuke- 
mia, on the other. These speculations 
are quite attractive, and may have at 
least some foundation in fact, but it is 
well to remember that most cases of 
acute leukemia, leukemic or aleukemic, 
run true to type from the start with out- 
standing anemia and thrombopenia. At 
post-mortem examination they show pro- 
liferative leukemic lesions all over the 
body, quite the reverse of the post-mor- 
tem findings in agranulocytosis. The ab- 
sence of anemia and of thrombopenia in 
even the most outspoken cases of agran- 
ulocytosis is quite striking. 

The Reviewer has noted a frequent 
and rather unfortunate tendency on the 
part of some physicians to make the 
diagnosis of agranulocytosis whenever 
severe leukopenia from whatever cause 
(infection, tumor, leukemia, chemical 
aplasia of the marrow, etc.) is present. 
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True agranulrcytosis is a rather narrow- 
syndrome characterized by ( 1 ) extreme 
reduction in leukocytes to 1000 or less as 
a rule. ( 2 t complete or almost complete 
absence of granuloci tes, 4 3 ) by an abso- 
lute (but not relatne) reduction in 
lymphocytes, (4) by an absence of prim- 
itive cells — myeloblasts and lympho- 
blasts. ( 5 i b\ absence of severe anemia, 
and (6) a normal platelet count. As a 
result of the agranulocytosis, the mucous 
membranes develop necrotic lesions, and 
the patient may die of sepsis after sev- 
eral days of very high fever and severe 
constitutional manifestations. 

Infectious Mononucleosis 

Diagnosis — The importance of this 
disease in general practice is gradually 
Incoming more and more evident, as 
cases formerly diagnosed as “grippe,” in- 
fluenza, septic sore-throat, mesenteric 
adenitis, appendicitis, continued fever, 
etc., are being recognized as cases of in- 
fectious mononucleosis. That the dis- 
order frequently, if not usually, goes un- 
recognized is by now a truism. If the 
practitioner were to examine carefully 
for enlarged lvmph-nodes and spleen in 
every case of fever, the percentage of 
recognized cases would be greatly in- 
creased. Too often, it would seem, the 
throat, heart and lungs, and abdomen are 
examined without any attention at all 
being paid to possible lymphadenopathy. 
In the future, or perhaps even now, if 
blood smears were made of every case 
with fever, diagnosis of the disease 
would, it is felt, be made quite often. 
The blood picture is so characteristic, 
once it is known and recognized, that it 
permits of ready diagnosis. There is 
lymphocytosis (not monocytosis), the 
lymphocytes being of all possible sizes, 
shapes, and staining characteristics. 
Great variability in the type of lympho- 
cyte is the outstanding feature — quite the 


reverse from acute leukemia in which a 
“monotonous” blood picture with 1 type 
of lymphocyte, usually the lymphoblast, 
predominating. There is furthermore no 
anemia, and hardly ever any reduction 
in blood-platelets — again quite in con- 
trast to acute leukemia in which rapidly- 
progressive anemia and thrombopenia 
are quite the rule. The introduction of 
the heterophile agglutination test has 
been of material aid in further defining 
these cases, which usually give a positive 
agglutinating reaction with sheep red 
blood-cells. 

There is almost no limit to the bizarre 
manifestations given by this disease. 
Like all diseases which are generalized 
(polycythemia, metabolic disorders, 
etc.), peculiar localizations will occasion- 
ally crop up. Jaundice, which looks typ- 
ically like catarrhal jaundice, may be the 
presenting symptom. A case of this type, 
associated with a positive Wasserman 
reaction, is reported by Fowler and Tin- 
rick 40 ; as these authors point out, “it is 
not improbable that many cases diag- 
nosed as catarrhal jaundice have actually 
been infectious mononucleosis.” Positive 
serological tests for syphilis not infre- 
quently occur concurrently with the pos- 
itive heterophile reaction. Alan Bern- 
stein, 41 who gives a comprehensive 
review of the disease, found in 44 cases a 
transitorily positive Wassermann reaction 
in 8 instances. These are generally eva- 
nescent and usually disappear in 2 to 3 
weeks. The Reviewer has observed this 
phenomenon only twice in approximately 
200 cases, but it must be admitted that 
frequent serological tests for syphilis 
were not made, as in Bernstein’s mate- 
rial. Israel M. Davidsohn (Chicago) 
who has been responsible for some of the 
outstanding work with the heterophile 
reaction has failed, however, to find 1 
case with positive serological tests for 
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lues in his carefully studied series (per- 
sonal communication). 

Bernstein, in his review, cites various 
symptoms such as edema of the eyelids, 
skin eruptions, central nervous system 
manifestations, etc., which are not gen- 
erally connected with the disease but 
which are not infrequently present. It 
should be made the rule in every case of 
continued fever to search the blood 
smear carefully for evidence of abnormal 
lymphocytosis, and to do the heterophile 
reaction. Templeton and Sutherland 42 
point out the frequency of an exanthem 
in the disease — 17 of 91 cases. In 12 
cases, the rash was practically indistin- 
guishable from that of German measles. 
In this connection, it should be noted 
that the latter disease is associated with 
well-marked lymphadenopathy and not 
infrequently with an abnormal lympho- 
cytic reaction in the blood and one won- 
ders whether they might be related. 

Etiology — This remains obscure, as 
well as the manner of spread. Epidemics 
are occasionally seen, but even in these, 
the type of spread has not been worked 
out. Because of the absence of autopsied 
material, the pathology of the disorder 
has naturally not been extensively stud- 
ied. Biopsied lymph-nodes have resulted, 
however, in an understanding of the fun- 
damental nature of the lymphocytic pro- 
liferation. Gall and Stout, 43 on the basis 
of 10 biopsied lymph-nodes, claim that 
there is a specific pathological picture. 
This is characterized by ( 1 ) marked 
proliferative activity of the pulp, (2) ex- 
tensive but focal proliferative activity of 
“clasmatocytes,” and (3) the appearance 
of large numbers of “specific” “infectious 
mononucleosis” cells. These are large 
lymphocytes with abundant basophilic 
cytoplasm, which with phloxin and 
methylene blue stains have a filmy blue 
quality of the cytoplasm. 

Prognosis — This is always good. 


Treatment — There is no specific 
therapy for the disease, which indeed re- 
quires only symptomatic treatment as 
a rule. The sulfonamide drugs are of no 
value unless there is a secondary infec- 
tion with streptococci or pneumococci. 
Occasionally, there is a rather severe and 
associated Vincent's infection which may 
cause a rather nasty cervical adenitis. If 
this is present, an injection of neo- 
arsphenamine 5 grains (0.3 Gm.) in- 
travenously may be of striking benefit. 

Anemia 

Iron Deficiency Anemia — Hypo- 
chromic Anemia — Out of the waste- 
basket of “secondary anemia,” which 
term the Reviewer considers meaning- 
less, since all anemia is secondary, has 
been pulled a group of cases of “idio- 
pathic” or “primary” hypochromic, iron 
deficiency anemias. These are charac- 
terized by chronicity, low hemoglobin 
values. with relatively normal erythrocyte 
counts, usually achlorhydria, and a num- 
ber of physical features due in all prob- 
ability to effects on body cells of chronic 
iron starvation. These features are 
graying of the hair, wrinkling and flab- 
biness of the skin, atrophy of the tongue, 
cheilosis, and flattening and brittleness 
of the finger nails. Although these cases 
are ordinarily described in adult females 
above the age of 40, they probably start 
early in adult life, even at the time of 
puberty, when chlorosis may be dis- 
guised. It is also not unlikely that many 
of the cases of so-called nutritional ane- 
mias of infancy belong in this group. 

Chronic iron deficiency anemia is the 
end-result usually of a group of etiologi- 
cal factors, i. e., a diet inadequate in iron, 
achlorhydria, malabsorption of material 
from the bowel, hemorrhage (menorrha- 
gia, hemorrhoids, etc.), multiple preg- 
nancies, etc. Rarely is a single factor 
alone at the bottom of any of these cases. 
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although it must be stated that achlor- 
lndria may be at the heart of the prob- 
lem. Thus, cases with impaired dietary, 
menorrhagia, etc., might develop very 
little anemia unless the gastric juice too 
was affected. 

Iron deficiency anemia in children is 
discussed by Abbott and Ahmann, 44 who 
studied a group of 883 rural school chil- 
dren in Florida. Half of these children 
were anemic (below 70 per cent hemo- 
globin, Dare), and 31 per cent between 
70 and 85 per cent hemoglobin. A num- 
ber of children had been born of anemic 
mothers and had probably been anemic 
to some extent for the greater part of 
their lives. Pallor, general muscular 
weakness, faintness, and lassitude, and a 
faint systolic murmur were commonly 
present when the hemoglobin level was 
below 50 per cent. As etiological factors 
are listed poverty, food high in carbohy- 
drate, hookworm infestation, and various 
gastrointestinal disturbances. It is also 
possible that certain infants born in fam- 
ilies with either pernicious anemia or 
chronic hypochromic anemia may have 
a constitutionally defective gastric mu- 
cosa which might result in failure to di- 
gest adequately organic iron-containing 
foods. 

By the use of radioactive (“tagged”) 
iron, P. F. Hahn, J. F. Ross, W. F. 
Bale, and G. H. Whipple, 45 coworkers 
at the University of Rochester, have 
been actively engaged in the study of 
iron metabolism. In animals, it is pos- 
sible to study the labelled iron from the 
time it enters the circulation until it is 
excreted. The dog with chronic iron de- 
ficiency takes up iron into its red blood- 
cells in a very few hours, and the body- 
cells are apparently avid for it, whereas 
the plethoric animal rejects injected iron. 
In the individual who has had a hemor- 
rhage, as from a peptic ulcer, it has long 
been debated whether added iron was of 


value. Lyons and Brenner 46 contribute 
to this discussion through an analysis of 
237 cases of bleeding peptic ulcer. The 
rate of erythropoiesis after hemorrhage 
appeared strictly dependent on the de- 
gree of anemia, and was “fully as good 
as that reported for patients treated with 
a liberal ‘pureed diet’ and iron.” Trans- 
fusion itself appeared to have no effect 
on the rate of red cell production. 

In pregnancy, the incidence of anemia 
is quite high, amounting, Bethell, Gardi- 
ner and MacKinnon 47 state, to 54 per 
cent of 158 cases studied. The majority 
of cases studied were iron deficiency in 
type. Since normal gestation places no 
great demand on maternal iron stores, 
the anemia was due mostly to other 
factors: (1) Low iron reserves; (2) re- 
stricted utilization of reserve iron, (3) 
impaired absorption of iron during ges- 
tation, and (4) low dietary intake of 
iron. It should be noted that poverty 
and an inadequate intake of food iron 
frequently go together, since the foods 
containing large amounts of iron are for 
the most part the most expensive (meat, 
liver, green vegetables, eggs). If inor- 
ganic ferrous preparations are given in 
cases of hypochromic anemia, there is an 
excellent response; the routine use of 
iron during pregnancy is a justifiable 
procedure. 

In males, chronic hypochromic anemia 
is almost always due to persistent bleed- 
ing, particularly from the gastrointesti- 
nal tract. Given a case of apparently 
idiopathic hypochromic anemia in a 
male, the stools should be searched for 
occult blood and gastrointestinal studies 
instituted. Not infrequently, herniation 
of the stomach is discovered. A number 
of cases have been reported in recent 
years, 2 having been reported recently by 
Dyke and Dyas. 4S In the second case, 
occult blood in the feces was present. 
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although it was negative in the first case. 
Occult blood m the stools is usually ab- 
sent in these cases, and the anemia thus 
is probably due to bleeding m the past. 

Recently, the possibility that some 
types of vitamin deficiency might be 
linked with hypochromic, microcytic 
anemia has been entertained. Thus, m 
dogs, a deficiency m the “rat antiderma- 
titis principle” — vitamin B 6 or pyridoxin 
— has been shown by Fouts, Helmer and 
Lepkovsky 49 to result in this type of 
anemia, which responds to B e adminis- 
tration. This has been confirmed by 
Borson and Mettier. 50 Whether these 
experimental observations have any rela- 
tionship to the hypochromic anemia of 
humans is questionable. 

Chlorosis — From recent studies, it 
would seem likely that familial or consti- 
tutional atrophy of the gastric mucosa 
may occur. When present, it may lead 
to so-called nutritional anemia in in- 
fancy, to chlorosis at puberty, and to so- 
called idiopathic hypochromic anemia of 
late adult life. Certain cases may fur- 
thermore develop pernicious anemia as a 
late manifestation. The marked reduc- 
tion in hemoglobin which ensues with 
iron deficiency results in a disappearance 
of the normal healthy red color from the 
skin, with the result that the basic yel- 
lowish color of the skin becomes quite 
obvious. Due to a common tendency in 
medicine to exaggerate colors, the yel- 
lowish coloration has been called 
“green,” possibly because greenish 
“overtones” may be seen by the more 
artistic observers. The “green sickness” 
chlorosis is thus simply a chronic iron 
deficiency state of young people, usually 
young women, who have an atrophied 
gastric mucosa. In the Reviewer’s 
series, complete achlorhydria is the rule, 
despite the few observations in the very 
old literature to the contrary. Most of 
the signs of chronic iron deficiency in 


addition to the pallor are present when 
the patient is observed: Glossitis with 
atrophy of the tongue’s musculature ; 
cheilosis, flattening of the finger-nails, 
etc. Response to inorganic iron is 
rapid, but relapses occur when the medi- 
cation is discontinued, so that a mainte- 
nance dose is recommended. 

It is suspected by the Reviewer that 
true chlorosis is not extinct, but that 
most of the diagnoses of that condition 
before 1900 were made without benefit 
of blood examinations. For this reason, 
many cases of “pseudo-anemia,” and 
many instances of various diseases such 
as pulmonary tuberculosis, subacute bac- 
terial endocarditis and the like were 
diagnosed as chlorosis. Nowadays, the 
disorder is relatively uncommon but by 
no means extinct. 

Pernicious Anemia — This is a de- 
ficiency disease. As such, it may result 
from an inadequate diet, a lack of diges- 
tion of protein by an atrophied gastric 
mucosa which fails to produce “intrinsic 
factor,” malabsorption by the bowels, 
hepatic disease (inadequate storage), or 
from loss of liver extract substance to the 
fetus. More recently, the possibility of 
lack of utilization of liver extract sub- 
stance by the body (“achrestic anemia”) 
has been postulated. It should be noted 
that in a given instance, a number of 
etiological factors may operate together. 
Thus, both the diet and the intrinsic fac- 
tor may be grossly deficient; if only one 
were deficient, the patient might not de- 
velop the deficiency state. Multiple etio- 
logical factors are thus important, and 
it should also be noted that the changes 
in the body which result are also multi- 
ple. Pernicious anemia is not only “ane- 
mia”; it is a generalized disturbance — a 
starvation of the body for liver extract 
substance, with the result that graying of 
the hair, glossitis, gastrointestinal man- 
ifestations, and central nervous system 
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disturbances result. The anemia is sim- 
ply 1 aspect of the deficiency, resulting 
from lack of liver extract substance b_\ 
the bune-inarruw cells 

The constitutional nature of pernicious 
anemia is brought out in an article by 
Schemm 51 in which 5 authenticated 
cases in the same generation of 1 family 
were studied. In addition, 2 cases in 
each of 5 families have been studied. It 
is likely that all of the hereditary cases 
are based on an inherited gastric mu- 
cosal atrophy with resultant diminution 
or even complete lack of “intrinsic fac- 
tor.” Schindler, Kirsner and Palmer 52 
discuss gastroscopic observations in the 
disease. Histologically, atrophic gastritis 
is chiefly characterized by extreme thin- 
ness of the gastric mucosa due to disap- 
pearance of the gastric glands. Schindler 
and his coworkers believe that the vari- 
ous changes are the end-result of chronic 
inflammation, although most observers 
believe they are degenerative. A certain 
parallelism between changes in the 
tongue, the mucosa of the stomach, and 
the spinal cord is usually present, al- 
though occasionally the gastric mucosa 
may be atrophied with changes of the 
tongue, the blood, or the nervous system. 
Treatment with liver extract, iron, and 
vitamin B complex was instituted in 
8 cases with atrophic gastritis without 
other abnormalities with the result that 
in 3 cases the mucosa returned to an ap- 
parently normal status. 

For pernicious anemia to develop in a 
given case, there must either be a great 
reduction in extrinsic factor with only 
slight reduction in intrinsic factor, or an 
extreme reduction in intrinsic factor 
alone, or a reduction in both factors. In 
most cases, it is likely that the 2 factors 
are both diminished, since many patients 
with gastric atrophy probably never de- 
velop the disease pernicious anemia un- 
less and until the diet (particularly pro- 


tein ) becomes greath impaired. Pure 
cases of dietary deficiency alone causing 
the pernicious anemia syndrome are rare 
in temperate climates, although they 
are said to be much commoner in the 
tropics. Alsted 33 reports a case of “ex- 
ogenous” pernicious anemia, an individ- 
ual on an extremely inadequate diet who 
nevertheless had free HC1 in his gastric 
juice, and who responded completely to 
“extrinsic factor” alone. 

“ Achrestic ” anemia has been described 
for the third time by Israels and Wilkin- 
son. 54 In their first papers, the authors 
described these cases of apparently typi- 
cal pernicious anemia with typical mega- 
loblastic bone-marrow but which failed 
to respond to liver extract. Another pe- 
culiar feature was the presence of small 
quantities of free HC1 in the gastric 
juice. Because the liver of some of these 
autopsied patients contained potent liver 
extract substances, it was postulated that 
liver extract could not be utilised by 
the body. In the present article, the 
former concepts of the condition have 
apparently been somewhat altered, for 6 
cases are reported which seem to be 
quite typical of pernicious anemia in 
every respect except that the gastric 
juice contained free hydrochloric acid. 
All of the cases responded more or less 
well to the administration of either liver 
extract, gastric extract, or both sub- 
stances, although in several the response 
was rather slow. The bone-marrow was 
typically megaloblastic in all cases. Since 
all the cases responded more or less well 
to liver extract, it is difficult to see how 
they could be classified as “achrestic.” 
The question of presence or lack of in- 
trinsic factor in the gastric juice was not 
studied, although it would seem that 
this was of greater fundamental impor- 
tance than the presence of free HC1, 
since Castle showed some years ago that 
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intrinsic factor may be lacking even in 
the presence of free HC1. 

That there is a condition such as 
achrestic anemia — in reality a subtype 
of pernicious anemia — is likely. The 
Reviewer recently observed such a case, 
in which, although every feature of per- 
nicious anemia was present, 2 features 
were unusual, L e., ( 1 ) the presence of 
free HC1, and (2) the great refractori- 
ness to liver extract. Only when large 
doses of ventriculin were given did the 
patient begin rapidly to improve. 

Sprue is probably another subtype of 
the larger pernicious anemia syndrome. 
Castle and his coworkers have consid- 
ered that the 2 diseases are identical, 
and it cannot be doubted that histologi- 
cally and hematologically they often can- 
not be told apart. Rodriquez-Molina 55 
found that the bone-marrow and hema- 
tological aspects of sprue were identical 
with pernicious anemia. On the other 
hand, it cannot be denied that extremely 
bulky stools rich in fat, a low blood cal- 
cium, increased sugar tolerance, and a 
low rather than a high fecal urobilinogen 
output are characteristic of sprue and 
not of pernicious anemia. It is probable, 
however, that these are special symptoms 
perhaps representing, as stated above, a 
subtype of the larger syndrome. The 
matter of the fecal urobilinogen output 
is receiving increasing attention. It is 
the most sensitive method available for 
the determination of the degree of blood 
destruction. In pernicious anemia there 
is always an increased output of uro- 
bilinogen in the feces. In sprue, how- 
ever, as pointed out by Roller, 66 the out- 
put, as measured in 3 cases, was less 
than normal. 

The duration of the remission in per- 
nicious anemia has recently been studied 
by Strauss and Pohle. 57 The following 
important conclusions are drawn: (1) 
Patients with pernicious anemia who re- 


quire relatively little liver extract to 
maintain a normal blood level may re- 
lapse in as short a time as 2 months 
after liver therapy is omitted; (2) the 
majority of patients with pernicious ane- 
mia cannot be satisfactorily treated by 
the use of massive doses of liver extract 
given at intervals of several months ; (3) 
the optimum interval between injections 
for most patients with pernicious anemia 
is from 1 to 4 weeks. 

Another article dealing with therapy, 
also by the same group, is that on con- 
tinued degeneration of the spinal cord 
with results of 7 years’ experience with 
parenteral liver therapy (Strauss, 
Solomon, and Fox 38 ). It was found 
that the neural lesions could be arrested 
in every case. If adequately treated, no 
case of pernicious anemia developed new 
neurologic disturbances. As regards ad- 
equate therapy, ( 1 ) the blood values 
must be maintained at R.B.C. of 4,500,- 
000 or over, the color index at 1.0 or 
below, and the mean corpuscular volume 
below 100 c.pt. ; (2) there must be no 
symptoms of any nature (glossitis, indi- 
gestion, etc.) attributable to pernicious 
anemia; (3) if there is recurrence of 
paresthesias or other subjective disturb- 
ance, the dose of liver extyact must be 
doubled. Each patient’s dosage is an in- 
dividual matter. The material used by 
Strauss and his coworkers was a very 
dilute liver extract (1 unit per cc.) 
usually given in 2% drams (10 cc.) 
amount weekly, although some patients 
required the material 3 times weekly. In 
the Reviewer’s experience, the highly 
concentrated extracts are just as effective 
in treating the neurologic lesions of per- 
nicious anemia as the crude extracts. 

Hemolytic Anemias — Interest in 
this group of cases, which are character- 
ized by increased blood destruction, has 
developed considerably in the last few 
years. Dameshek and Schwartz, 59 in 
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di -cussing acute henioh tic anemia, clas- 
> i f \ the hemuhtic anemias a.s follows- 

.1. Cuntrenital temolvtic icterus (anemia'* : 

1 Chronic, with or without crisis 

2 Subacute 

3 Acute [ crisis ) 

/ ’ Aojuired henmhtic icterus (anemia) : 

1 Secondary to known cause (infectious, 

chemical, ‘'toxic,” pregnancy, etc ) 

2 Symptomatic, m association with cer- 

tain, usually malignant diseases, as 

lymphatic leukemia, Hodgkin’s dis- 
ease, carcinomatosis 

3 Of unknown cause, with or without 

hemol>sins in the serum: 

(a) Chrome, with or without crisis 

(b) Subacute 

(c) Acute 

(tf) Acute fulminating, often with 
hemoglobinuria 

This classification attempts to restore 
the former well-known grouping of con- 
genital and acquired types, especially 
since the latter grouping has been for 
some reason frowned upon. There has 
teen an unfortunate tendency to put al- 
most every case of hemolytic anemia into 
the congenital variety, whether or not a 
familial history was discernible. It is 
the contention of Dameshek and 
Schwartz that spherocytosis and in- 
creased hypotonic saline fragility are by 
no means pathognomonic of the con- 
genital variety, but may occur in every 
type of hemolytic process. 

1. Spherocytosis — The spherocyte is 
at the crux of the situation. About 20 
years ago, Naegeli pointed out that the 
red cells in congenital hemolytic jaundice 
tended on the whole to be smaller, round- 
er, and thicker than normal and he des- 
ignated them as spherocytes. He be- 
lieved that the disorder represented an 
abnormal production of cells in a faulty 
bone-marrow, and that the spherocyte 
was the pathognomonic cell of the heredi- 
tary disease. This statement was uni- 
versally accepted. In recent years, R. L. 
Haden and others found that there was 


a direct correlation between the degree 
of thickness of the erythrocyte and its 
fragility to hypotonic solutions of sodium 
chloride. More recently, Dameshek and 
Schwartz found hemolysins in the serum 
of 2 cases of acutely developing hemo- 
lytic anemia, and in 1 of the cases there 
was marked spherocytosis. As the pa- 
tient recovered after splenectomy, the 
hemolysin disappeared and spherocytosis 
gradually diminished and disappeared, 
and the saline fragility became normal. 
These authors reasoned that perhaps the 
hemolysin and the spherocj^tosis were 
related. They therefore produced a hemo- 
lytic serum which, when injected in 
guinea-pigs, resulted in acute or sub- 
acute hemolytic anemia, spherocytosis, 
increased fragility, reticulocytosis, etc. 
The degree of spherocytosis and anemia 
varied directly with the amount of hemo- 
lytic serum injected. The bone-marrow 
was normal. These observations have 
recently been confirmed by Tigertt and 
Duncan. 60 Thus, it was shown for the 
first time that spherocytosis could be 
produced without postulating an abnor- 
mal bone-marrow. Spherocytosis in 
these experiments was shown to be the 
end-result of the activity of hemolysin 
and the possibility was broached that a 
spherocyte represented a red cell which 
had already been damaged by a hemo- 
lytic agent which could either be demon- 
strated or not. The spherocyte is the 
forerunner of hemolysis. It can be pro- 
duced by immune hemolytic sera, by 
various chemicals such as sulfanilamide, 
by hypotonic salt solutions, in fact by 
many agents which damage the red cell 
by various means. Although spherocytes 
of various conditions are morphologically 
indistinguishable, they may be quite dif- 
ferent from the chemical or physical 
standpoints. 

2. Hemolysins — Because of the find- 
ing of hemolysins in a few cases of hemo- 
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lytic anemia, because hemolysins produce 
various types of hemolytic syndromes 
experimentally, and because hemolysins 
result in spherocytosis, it has been the 
contention of Dameshek and Schwartz 
that they are at the basis of many of the 
hemolytic syndromes. Other types of 
hemolytic syndromes have been found 
in association with such conditions as 
paroxysmal (cold) hemoglobinuria, etc. 
However, other theories postulate qtiite 
different mechanisms. That of an abnor- 
mal bone-marrow producing spherocyto- 
sis is well-established, although there is 
no evidence to indicate that this actually 
occurs. In fact, recent studies of Dame- 
shek and his co-workers have demon- 
strated that the erythrocyte production 
in the bone-marrow is quite normal. 

Ham and Castle 114 have recently 
stressed the importance of intravascular 
stasis as a prime cause of increased blood 
destruction. They point out that the 
spleen is primarily a stasis organ, and 
that splenectomy is beneficial because the 
abnormal spherocytes can continue un- 
hampered in the circulation with the 
hemolyzing effects of continued stasis 
in the spleen. They claim that increased 
agglutination (rather than hemolysis) is 
at the bottom of the experimental re- 
sults of Dameshek and Schwartz, and 
show that a so-called pure agglutinin 
(concanavalin-A) produces hemolytic 
anemia in animals. They point out many 
clinical applications of these 2 ideas of 
agglutination and stasis as the prime 
causes of hemolytic anemia. Although 
the speculations of Ham and Castle may 
in certain respects be correct (agglutina- 
tion hemolytic transfusion reactions ; 
auto-agglutinins, etc.), they do not ex- 
plain the lack of increased hemolysis 
in polycythemia — in which stasis is ex- 
treme — nor in thrombosis of the splenic 
vein. 


The relationship of the spleen to in- 
creased hemolysis is still quite obscure. 
Ham and Castle postulate for the spleen 
a simple physical or “passive” function; 
they state that blood incubating in a 
test-tube is identical with blood present 
in the splenic sinusoids. There is a pos- 
sibility, however, that the spleen partici- 
pates more “actively,” perhaps through 
obscure cellular mechanisms. After all, 
the spleen is something more than a test- 
tube. The dramatic effects of splenec- 
tomy in many cases of hemolytic anemia 
are much in favor of this idea, especially 
in the acquired cases, when there is fre- 
quently a complete reversion of the blood 
picture to normal. Thus, the theory of 
“hypersplenism” or of hyperactivity of 
the entire reticulo-endothelial system 
must be considered, at least in some 
cases. 

In summary, it is likely that various 
mechanisms are responsible for the de- 
velopment of hemolytic processes. The 
hemolysin theory seems on the whole to 
be most satisfactory, since it helps to ex- 
plain the majority of cases. It must be 
conceded, however, that agglutinative 
phenomena will lead to hemolysis, and 
that simple passive stasis in the spleen 
may help in the full development of a 
hemolytic process. Hemolysin produc- 
tion by an abnormally active spleen 
probably is at fault occasionally. R. L. 
Haden, 61 in an admirable review of 
hemolytic anemia, states that the 2 fac- 
tors in increased hemolysis may be sum- 
marized as follows : 

I. Increased hemolysis of normal cells dam- 
aged by foreign agents : 

(a) Chemicals 

(b) Parasites 

( c ) Bacterial toxins 

(d) Amboceptor and complement re- 

actions (including hemolysins 
and agglutinins) 

II. Increased activity of the spleen. 
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The subject nf pathogenesis is still in 
the process of elucidation, and the final 
word has certainly not been said. 

3. Clinical Studies — Farrar, Burnett, 
and Steigman 6 - found an hemolysin in 
a case of acute hemolytic anemia which 
was cured b\ splenectomy, thus con- 
firming the obser\ations of Dameshek 
and Schwartz. 59 Another case of acute 
hemolytic anemia with spherocytosis 
with recovery after splenectomy is 
reported by Mandelbaum.® 3 This case 
is of interest in that it occurred in 
an individual 75 years of age. It also 
illustrates to what length writers will 
go to avoid the designation of acquired 
hemolytic jaundice. Since spherocy- 
tosis was present, a congenital he- 
molytic process was assumed, even 
though the patient was 75, had no famil- 
ial history, and had never previously 
been known to have had either spleno- 
megaly, anemia, or jaundice. It should 
lie continually stressed that spherocy- 
tosis is by no means pathognomonic of 
the congenital type, as the author states. 

In a study of a case of typical heredi- 
tary hemolytic jaundice , Waugh and 
Lamontagne 64 make some interesting ob- 
servations of the types of bilirubin pres- 
ent and of the hypotonic fragility of the 
erythrocytes. These observations are 
both carried out utilizing the photoelec- 
tric colorimeter of Evelyn adapted to 
bilirubin and fragility measurements. 
Even in hemolytic icterus, a small 
amount of “direct” bilirubin can be 
found by the technic of Malloy and 
Evelyn. The hypotonic fragility as de- 
termined with the photoelectric colorim- 
eter can be determined very accurately 
and will show very small degrees of 
hemolysis. With this technic Waugh and 
Lamontagne demonstrated that before 
splenectomy a small number of ex- 
tremely fragile erythrocytes is present, 
disappearing after operation. 


Careful and well-conceived studies of 
a rare type of hemoh tic syndrome, i. e., 
“ paroxysmal nocturnal hemoglobinuria ” 
is that of Ham 65 and of Ham and Din- 
gle. 66 Although the fundamental abnor- 
mality was found to reside in the red 
blood-cells, a thermolabile factor essen- 
tial for hemolysis was found in the 
serum of all the 5 cases examined. The 
hemoglobinemia and hemoglobinuria 
were associated with sleep, and it is 
suggested that during sleep there is an 
increased intravascular hemolysis asso- 
ciated with increased acidity of the blood, 
especially of regions of the blood sub- 
ject to stasis, such as the spleen. Fur- 
ther detailed studies bearing on the 
immunological situations involved are 
described in the second of the 2 articles. 

Dameshek and Schwartz contribute 
a review of all the cases of acute hemo- 
lytic anemia ( acquired hemolytic icterus, 
acute type). Many of these have been 
miscalled Lederer’s anemia, although 
identical cases were described many 
years ago by Widal and his collabora- 
tors and by Chauffard. These cases are 
characterized by acute or subacute on- 
set, rapidly progressive anemia, jaundice 
without bile in the urine and the in- 
creased output of urobilinogen in urine 
and feces, and a variable blood picture. 
The anemia is normocytic as a rule, but 
either spherocytes or reticulocytes may 
dominate the picture. If the first, the 
red cells are small and hypotonic fragil- 
ity is greatly increased; if the second, 
the red cells look large and the fragility 
is only slightly altered. The concept 
that these cases are benign and respond 
to 1 or 2 transfusions has for some rea- 
son persisted ; the reverse is frequently 
true. Several transfusions are given and 
the patient may fail to respond. That 
splenectomy is often followed by a dra- 
matic effect is ignored. Since the con- 
cept that splenectomy is of no value in 
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these cases has become ingrained, the 
patient may die without the probable 
benefit of this operation. Not all cases 
recover following splenectomy, which in- 
deed is a serious procedure in the age 
group of these patients (usually from 
40 to 65). The Reviewer’s routine at 
the present time is to give 1 to 3 trans- 
fusions; if no definite therapeutic effect 
has taken place, splenectomy is per- 
formed. If this procedure is postponed, 
the patient may develop new hemoly- 
sins or agglutinins, have severe transfu- 
sion reactions, etc., and succumb to a 
final last-ditch operation. 

Cooley’s erythroblastic anemia is re- 
ceiving increasing attention. This is a 
disease which is found chiefly in Greeks 
and Italian children, and which is char- 
acterized by hemolytic anemia, the pres- 
ence of large numbers of nucleated red 
cells and bone changes. The latter are 
due in all probability to marked hyper- 
plasia of the bone-marrow. Both Dame- 
shek 67 and Smith 115 described a “new” 
abnormality of the red cells in this dis- 
order, namely, the target cell. This cell, 
which is the antithesis of the thick 
spherocyte, is a very thin red cell, which 
has the appearance of a bull’s eye or 
target in stained smears and which is 
unusually resistant to hypotonic salt 
solutions. It may well be the inherited 
factor in Cooley’s anemia. Dameshek 
described a “new” condition under the 
heading of “target cell ” anemia, which 
is characterized by bone changes like 
those of Cooley’s anemia, increased blood 
destruction, and presence of many target 
cells, with increased resistance to hypo- 
tonic salt solution. These cases are im- 
portant in that they probably represent 
mild cases of Cooley’s anemia which 
may reach adulthood and result in the 
dissemination of the more outspoken 
disorder of Cooley’s anemia. Under the 
designation of “a familial hemopoietic 


disorder in Italian adolescents and 
adults resembling Mediterranean dis- 
ease (thalassemia),” Wintrobe, Mat- 
thews, Pollack and Dobyns 68 describe 
a number of such cases. The term “tar- 
get cell” was first used by Barrett. It 
is seen following splenectomy, in ob- 
structive jaundice, certain hepatic dis- 
eases, in Cooley’s anemia and in sickle 
cell anemia Because of its increased 
thinness, it can absorb more water than 
a normal erythrocyte and thus is less 
susceptible to bursting in hypotonic salt 
solutions. 

“Leuko - erythroblastic Anemia,” 
“Myelophthisic Anemia with Leuke- 
moid Blood Picture,” etc. — In recent 
years, there has developed an increasing 
interest m a condition which is charac- 
terized clinically by (a) slowly progres- 
sive anemia, ( b ) leukocytosis with the 
presence of myelocytes and metamyelo- 
cytes, (c) presence of a variable num- 
ber of nucleated red cells, (d) spleno- 
megaly, and ( e ) bone changes and 
histologically by myeloid transformation 
of the spleen (ectopic bone-marrow ac- 
tivity in the spleen) and a sclerotic bone- 
marrow. Thompson and Ulyne 69 bring 
out in brief all the important points: 
( 1 ) Replacement of the bone-marrow 
by foreign tissues (fibrosis, new bone, 
carcinoma, etc.) will result in the above 
hematological findings, characterized by 
some myelocytes, a disproportionate 
number of normoblasts, and a reduction 
in blood-platelets. These cases occur 
most commonly as a sequel of polycy- 
themia — the spleen remains very large, 
anemia gradually develops, and myelo- 
cytes and normoblasts appear in the 
blood. They may also occur with any 
condition in which the bone-marrow is 
replaced by foreign tissue. The spleen 
then tries to take over the functions of 
the marrow with more or less success. 
It is important to differentiate these 
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cases from chronic nnelogenous leu- 
kemia. This can be done best by per- 
forming a trephine bone-marrow biopsy 
(punctures are of no value in this con- 
dition ) which shows usually fibroblastic 
proliferation m the marrow. X-ray ther- 
apy and splenectomy are of no value. 

Bone-marrow Reactions Due 
to Benzene 

Hunter 70 showed that prolonged ex- 
posure to benzene may result in anemia, 
leukopenia, or thrombocytopenia either 
singly or together (aplastic anemia), or 
in polycythemia, or leukemia. Mallory, 
Gall and Bricklev 71 describe the histolog- 
ical material of the same group of cases. 
Hyperplasia — even leukemic — may follow 
prolonged exposure and hypoplasia, 
either short or long contact. This is an 
important article from the standpoint of 
industrial disease for more and more 
cases of leukemia are being seen follow- 
ing exposure to benzene or closely re- 
lated chemicals used in industry. 

Polycythemia Vera 

Symptoms and Diagnosis — This 
disease of unknown origin is character- 
ized by extensive proliferation of the 
entire bone-marrow with the result that 
the red cells, leukocytes, and platelets 
become greatly increased in the periph- 
eral blood. The great increase in cir- 
culating red cell mass results in the 
establishment of a very viscous, slow- 
moving circulation. The combination of 
a greatly distended blood volume and a 
tendency to multiple thromboses ac- 
counts for the majority of the symptoms 
of the disorder, which are described by 
Dameshek and Henstell. 72 These authors 
point out that the multiplicity of symp- 
toms may result in the diagnosis of 
psychoneurosis, or of 1 set of symptoms 
is outstanding in such diagnoses as 
nephritis, cardiovascular disease, mi- 


graine, peripheral vascular disease. All 
the organs of the body are widely dis- 
tended with blood, thus accounting for 
the widespread symptomatology. In ad- 
dition, the platelet count is usually ex- 
tremely high and with the sluggish 
circulation and the increased blood vis- 
cosity, thrombotic manifestations are 
common. These commonly occur in the 
extremities, simulating thromboangiitis, 
obliterans, but not infrequently are pres- 
ent internally. Thus, cerebral throm- 
boses, coronary thrombosis (cf. H. R. 
Miller 73 ), hepatic vein thrombosis, por- 
tal vein thrombosis, etc., may occur. 
Many cases go about unrecognized for 
many years, being treated for meno- 
pause, migraine, heart disease, etc. It 
should be the rule to do a red cell count 
(not Tallquist hemoglobin) in any indi- 
vidual, who by his plethoric appearance 
may cause polycythemia to be suspected. 
Further clinical diagnostic aids are dis- 
tended retinal veins, spleno- and hepato- 
megaly, and flushed mucous membranes. 
The erythrocyte count usually gives the 
diagnosis, although in doubtful cases the 
hematocrit, blood volume, leukocyte and 
platelet counts, etc., are all necessary. 

Most cases go along for many years 
in various degrees of discomfort. The 
development of the degenerative dis- 
eases is accelerated and death is usually 
the result of nephritis, coronary disease, 
cerebral accidents, etc. In 3 of the Re- 
viewer’s 40 cases, anemia gradually de- 
veloped in association with leukocytosis, 
presence of immature granulocytes and 
nucleated erythrocytes. Are these cases 
chronic myelogenous leukemia or do 
they represent fibrosis of the marrow 
with myeloid metaplasia of the spleen? 
Most observers have considered that the 
polycythemic condition became trans- 
formed into leukemia, but it now be- 
comes increasingly apparent that these 
cases are not truly leukemic, but that 
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the blood picture is simply “leukemoid” 
in type in association with a fibrotic 
bone-marrow and a spleen which is ac- 
tively attempting to produce bone-mar- 
row cells. It is likely that the majority 
of the cases of “leuko-erythroblastic 
anemia” (q.v.) have previously been 
unrecognized examples of polycythemia. 

Treatment — The best treatment for 
polycythemia is still being debated. 
X-ray therapy over bones (and mar- 
row), phenylhydrazine, treatment with 
Fowler’s solution or with radio-active 
phosphorus have all been advocated. Po- 
tentially or actually all of these methods 
are dangerous. In the Reviewer’s hands, 
the production of an iron-deficiency state 
has proved safe and therapeutically ef- 
fective. Venesections of 500 cc. of blood 
are performed twice weekly until the 
hemoglobin is reduced to approximately 
80 per cent and the erythrocyte count 
to approximately 5,000,000. This usually 
takes 6 to 8 venesections. The patient 
is then placed on an iron-low diet re- 
stricting meats, liver, eggs, green vege- 
tables, and rye bread. The combination 
of a great loss of iron (hemoglobin), 
together with a continued low intake of 
iron results in a sustained iron-defi- 
ciency state with relatively low values 
for hemoglobin. The erythrocyte count 
under this regimen gradually rises to 
7,000,000 to 8,000,000, but with the iron 
deficiency, the values for hemoglobin, 
hematocrit, and red cell mass remain 
down for periods of 6 to 12 months 
(average 8 months). The method is safe 
and physiological and requires but little 
supervision after the first series of vene- 
sections. Estimations of hemoglobin and 
hematocrit percentages become of far 
greater value than erythrocyte counts. 

Leukocytic Proliferations 

Leukemias — The marked prolifera- 
tion of 1 of the 3 tissues which produce 


leukocytes (bone-marrow, lymphoid sys- 
tem, reticulo-endothelial system) results 
in the production of large numbers of 
white blood-cells which overrun all the 
various organs. The bone-marrow par- 
ticularly suffers because of the great 
interference with erythroblastic and 
platelet production. If the process is 
highly malignant, it is clinically “acute” ; 
if relatively benign, it is “chronic” and 
may last for years without causing too 
much disturbance to the bodily economy. 

Diagnosis — Mouth lesions are com- 
mon in acute cases, and are particularly 
striking in the monocytic type. Dental 
extractions are frequently performed for 
aching gums. Unexplained leukocytosis 
may be the first and even the only sign 
of chronic myelogenous leukemia, as 
Wintrobe and Hasenbush 74 point out. 
A distinct lymphocytosis, even with a 
normal total leukocyte count, was an 
early sign m several cases of the chronic 
lymphatic variety and early anemia was 
often present. A number of atypical 
manifestations of leukemia are described 
by Wintrobe and Mitchell, 75 cases sim- 
ulating infections such as brucellosis, os- 
teomyelitis, and subacute bacterial en- 
docarditis. Bone pains, bone lesions, 
unusual skin lesions may all be pre- 
senting symptoms of a leukemic process. 
The greatest difficulty, however, usu- 
ally lies in the fairly large group of 
cases characterized by refractory anemia, 
associated with leukopenia and throm- 
bopenia. This triad of hematological 
signs (“pancytopenia”) should immedi- 
ately suggest bone-marrow involvement 
by a leukemic process. It is in these cases 
that the bone-marrow biopsy is of great 
diagnostic value. 

Treatment — In the field of treatment, 
the use of radio-active phosphorus is 
being watched with interest. Lawrence, 
Scott and Tuttle 76 report careful meta- 
bolic and clinical studies with “labelled” 
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] tin t'.j dioru s. in 6 patients with leukemia 
W ith large doses, decreases in the num- 
ber of leukocytes similar to those fol- 
lowing x -radiation can be produced. 
Striking therapeutic results were not ob- 
tained. In a more recent paper War- 
ren"” reported on the results of 
treatment in 4 “acute” cases In 2 of 
these, a definite remission was obtained. 
As Warren points out, there is really 
no point m giving the material to chronic 
cases, since x-radiation is just as valu- 
able and probably better controlled. 
However, in the acute types, any experi- 
mental method is justifiable. The thera- 
peutic results in Warren’s cases seem 
promising, although there is great ques- 
tion in the Reviewer’s mind whether 
the 2 cases with remission were actu- 
ally acute. 

Leukocytic Neoplasms — The best 
known neoplasms of white cells are lym- 
phosarcoma and Hodgkin’s disease. An 
extensive and valuable review of 196 
cases of lymphosarcoma is given by 
Sugarbaker and Craver. 78 The tumor 
usually begins and runs its early course 
only in lymph-nodes, although in one- 
third of the cases it started in the tonsils 
and nasopharynx and occasionally in 
the gastrointestinal tract. Treatment with 
x-radiation resulted in a 5-year sur- 
vival rate of 15.9 per cent. For clinically 
early cases in a local area, radical sur- 
gical removal is worthy of consider- 
ation (the same is true of Hodgkin’s 
disease). The use of divided doses in 
single doses of 400 to 600 roentgens 
with total dosage per field of 2000-3000 
roentgens yielded the best results. 

Interest in a possible etiology of Hodg- 
kin’s disease has recently been revived 
by the group at Duke University who 
believe that the organism of brucellosis 
may be of etiological significance. Histo- 
logical studies of the lymph-nodes of a 
case erf apparently typical brucellosis 


with positive blood culture, etc., re- 
vealed the characteristic findings of 
Hodgkin’s disease. Further studies of 
typical cases have revealed a high per- 
centage of positive growths of the bru- 
cella organism in lymph-nodes. Because 
of the many previous organisms, which 
have been found in association with the 
disease, these reports must be received 
with a certain skepticism, although there 
can be no question that this is highly 
important work which should be actively 
pursued. 

Closely resembling Hodgkin’s disease 
in some cases is Boeck’s sarcoidosis , a 
condition which is receiving increasingly 
greater attention. There may be local- 
ized or generalized adenopathy, medias- 
tinal adenopathy, pulmonary involve- 
ment, splenomegaly, and involvement of 
bones. Skin lesions were first discrimi- 
nated, but may not be present in some 
cases. Peculiar lesions of the eyes (irido- 
cyclitis and keratitis) may be pres- 
ent. Histologically, the lesions resemble 
somewhat those of tuberculosis, peculiar 
giant-cells being common. Harrel 79 re- 
ports 11 carefully studied cases. Etio- 
logic studies, with emphasis on fungi 
and acid-fast bacilli, were entirely nega- 
tive. Intradermal tests with pathologic 
material were also negative. There 
is usually leukopenia, neutropenia and 
monocytosis, with an increased sed- 
imentation rate. The serum protein 
(globulin) values are often increased 
and substances resembling Bence- 
Jones protein were occasionally found 
in the urine. No specific treatment was 
discovered. The possibility that the con- 
dition may be an exaggerated nonspecific 
response to a lipid fraction of varied 
organisms is present. The Reviewer has 
seen several cases. One responded well 
to x-radiation given to lymph-node 
groups and skin ; 2 have responded well 
to x-ray therapy given over the medias- 
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tinal and pulmonary masses; and 1 re- 
sponded to splenectomy performed for 
thrombocytopenic purpura. The condi- 
tion should be seriously considered in 
any adenopathy or splenomegaly, par- 
ticularly if there is mediastinal or pul- 
monary involvement and skin lesions are 
present. 

Another condition simulating Hodg- 
kin’s disease at times, and at others 
chronic lymphatic leukemia, is giant fol- 
licle lymphoma or follicular lympho- 
blastoma. Articles on this subject are 
contributed by Baggenstoss and Heck, 80 
and Baehr and Klemperer. 81 This dis- 
order is relatively benign, very radio- 
sensitive, and may last for many years. 
The onset is insidious, with general or 
regional adenopathy and splenomegaly, 
anemia is at first absent and usually no 
abnormal cells are found in the blood. 
The average duration of life in the cases 
observed by Baggenstoss and Heck was 
4% years, but 2 patients have lived for 
17 years. Histologically, there is extreme 
enlargement of the lymphoid follicles in 
lymph-nodes, spleen, and other lymphoid 
structures, resembling superficially cer- 
tain toxic or inflammatory conditions of 
lymph-nodes. In some cases the differ- 
ential diagnosis from infection is very 
difficult. 

An important article from the diag- 
nostic and prognostic standpoints is 
that of Woodward and Craver regard- 
ing the serum phosphatase in the 
“lymphomatoid” diseases. These authors 
state that a complete roentgenographic 
study of cases of Hodgkin’s disease at 
various stages would probably reveal 
perhaps as much as a SO per cent inci- 
dence of gross bone changes. The ques- 
tion of bone lesions is important in 
relation to the treatment of Hodgkin’s 
disease, lymphosarcoma, and the leu- 
kemias. It was thought, therefore, that 
a clue to bone involvement could be 


given by the serum phosphatase. The 
alkaline phosphatase was frequently ele- 
vated in Hodgkin’s disease, less often 
in lymphosarcoma and the leukemias. 
The elevation in phosphatase often ante- 
dated positive roentgenographic findings 
in patients who complained of bone pain. 
A persistently elevated serum phospha- 
tase in cases of Hodgkin’s disease prob- 
ably indicates invasion of bone. The 
elevation of phosphatase is probably a 
measure of the defense mechanism of 
the bone against invasion by the Hodg- 
kin’s process. 

Another interesting neoplasm of 
lymphoid cells is “multiple myeloma” 
which is in reality plasmacytoma — a tu- 
mor composed of abnormal lymphocytes 
called plasma-cells. Interesting articles 
regarding this condition are those of 
Haden and Rumsey, 82 and Ulrich. 83 Ha- 
den points out that the presenting symp- 
tom was usually pain, almost always in 
the back, chest, or abdomen, and that 
physical examination was not significant. 
The commonest roentgen finding was 
demineralization of the spine, often with 
collapse or compression of vertebrae. 
Changes in the ribs and skull were com- 
mon. Sternal puncture was done in 16 
cases and plasma-cell hyperplasia was 
found in 9 instances. Anemia was pres- 
ent in most cases. The sedimentation 
rate was often elevated and excessive 
rouleaux formation (due to high plasma 
globulin) was usually present. Bence- 
Jones proteinuria, high serum proteins, 
and renal involvement are all discussed. 
Response to irradiation unfortunately is 
very poor. In Ulrich’s more comprehen- 
sive article, the following further points 
are brought out: Multiple myeloma is a 
neoplastic disease occupying a position 
betwen frank tumors and diffuse (leu- 
kemic) hyperplasia; the cells, although 
they resemble plasma-cells, are really of 
myeloid origin ; extramedullary origin of 
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the rumor nun »*ceur; renal disease is 
a common complication. 

Hemorrhagic Diseases 

Hemophilia — Work on the nature of 
hemophilia continues to be pursued at 
the Thorndike Laboratory (Boston). 
It was previously shown that the clot- 
promoting power of normal plasma was 
present in the globulin fraction of the 
plasma, from which an extract contain- 
ing “globulin substance” could be pre- 
pared by acid precipitation. Further 
work has demonstrated, however, that 
normal plasma contains more regularly 
effective clot-promoting materials which 
are associated with plasma euglobulin. 
From these it is hoped that further frac- 
tionation will result in the development 
of an extract effective in the treatment 
of hemophilia. At present, the only defi- 
nitely effective treatment is a trans- 
fusion of either whole blood or plasma. 

Brinkhous 84 presents a somewhat dif- 
ferent idea regarding the pathogenesis of 
hemophilia. Studies made by this ob- 
server demonstrated that in hemophilic 
blood the prothrombin was converted to 
thrombin unusually slowly. This delay 
in prothrombin conversion could be cor- 
rected by adding less than 1 mg. of crude 
thromboplastin to 100 cc. of the ab- 
normal blood. Brinkhous believes that 
the beneficial effects of transfusion are 
due to the addition of thromboplastin, 
derived from cells and platelets. The 
experiments of Quick 85 lead to the 
same conclusions. 

Aggeler and Lucia 86 perform a valu- 
able service in investigating the potency 
of a large number (17 in all) of so- 
called blood coagulating substances. They 
found that the claims for coagulative 
potency of these preparations was, to 
say the least, greatly exaggerated. Most 
of them were completely inactive. Only 
those substances suitable for local use 


( like certain snake venoms) were at all 
active Similar studies are reported by 
McGavack S7 In the light of these in- 
vestigations, the alleged effects of oxalic 
acid intravenously in the treatment of 
hemophilia must be greatly discounted. 
A report on the use of this chemical 
is, that of Page, Russel, and Rosenthal, ss 
who claim a good effect in 3 cases of 
hemophilia by the use of repeated in- 
travenous injections of 5 to 10 mg. The 
actual case reports, however, are quite 
unconvincing, and it is reassuring that 
the conclusion is made that “its use, 
along with other known beneficial meas- 
ures, notably multiple transfusions 
(italics ours), would be warranted in 
attempting to control bleeding in hemo- 
philia.” 

McGavack 87 also reports on the use 
of a substance similar to oxalic acid in 
the treatment of hemophilia. This is an 
extract derived from shepherd’s purse 
and containing dicarboxylic acids. In 
4 cases of hemophilia treated with this 
material (“koagmiri”) there was prompt 
shortening of the coagulation time, last- 
ing for 2 to 4 hours. 

An excellent article on certain effects 
of hemophilia on the growing skeleton 
is contributed by Caffey and Schles- 
inger. S9 Simple hemarthrosis, panar- 
thritis, subperiosteal hemorrhage are all 
carefully considered. An interesting 
hemorrhagic diathesis with prolonged 
coagulation time, associated with a cir- 
culating anticoagulant, is reported by 
Lozner, Jolliffe, and Taylor. 90 The case 
differed from hemophilia not only clin- 
ically but in certain physiological re- 
spects: A transfusion failed to shorten 
the clotting time ; normal human plasma 
and “globulin substance” were ineffec- 
tive in vitro. There was, furthermore, 
the striking finding in the blood of a 
substance interfering with the comple- 
tion of the normal clotting mechanism. 
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The patient’s plasma, when added to 
normal blood, prevented clotting. 

Purpura — Thrombocytopenic Pur- 
pura — The pathology of the bone-mar- 
row in idiopathic thrombocytopenic pur- 
pura has been studied by Limarzi and 
Schleicher. 91 Uniform findings were 
marked hyperplasia (increase) of mega- 
karyocytes with a shift to young forms. 
In the chronic form, the megakaryocytic 
hyperplasia exceeded that of the acute 
cases. Speculation is made regarding the 
possibility that the spleen in this disease 
may have an unusual inhibitory effect on 
platelet production by the bone-marrow- 
megakaryocytes. This is confirmed by 
some recent (unpublished) work of E. B. 
Miller and the Reviewer. Despite the 
almost complete absence of platelets from 
the circulating blood in the idiopathic type 
of thrombopenic purpura, the bone-mar- 
row is crowded with megakaryocytes. 
These, however, produce few if any plate- 
lets. Directly following splenectomy there 
is a striking increase in megakaryocytic 
activity with the production of large num- 
bers of platelets, reflected in the periph- 
eral blood by a rapid increase in the 
platelet count. 

Wiseman, Doan, and Wilson 92 state, 
however, that “sternal marrow studies 
have consistently revealed normal num- 
bers of normal appearing megakaryocytes 
in a normal cellular setting.” They also 
state they are convinced (from their 
supravital studies) that there is increased 
activity of splenic clasmatocytes in de- 
struction of platelets. In other words, 
they maintain that the marrow is normal, 
but the spleen is destroying an increased 
number of platelets in the disease. These 
findings are directly contrary to those of 
the Reviewer and of other workers who 
have carefully studied the megakaryo- 
cytes in the marrow. 

As diagnostic essentials of idiopathic 
thrombocytopenic purpura, Wiseman and 


his associates list the following: Spon- 
taneous purpura with or without free 
bleeding from mucous membranes ; defi- 
nite decrease in blood-platelets, normal 
coagulation and prothrombin times, no 
unusual anemia or leukocytosis, absence 
of pathologic cells in both the blood and 
the marrow, absence of recent history of 
the ingestion of drugs, no appreciable en- 
largement of spleen or lymph-nodes. 

Regarding therapeutic measures, x- 
radiation over the spleen is considered 
worthless ; the use of snake venom “has 
not been encouraging” ; parathyroid ex- 
tract was tried without favorable result 
Transfusions help to tide a patient over 
either until a spontaneous remission be- 
comes established or splenectomy is done. 
It is gratifying to note that “full doses” of 
blood are recommended, in contradistinc- 
tion to the enconiums of various authors 
to use “small” transfusions. Why the 
“small” transfusions should possess any 
special virtue is a mystery which the Re- 
viewer has never been able to fathom. 
Thus, medical measures are usually 
worthless, although they may help as a 
stop-gap measure. Splenectomy is the 
only real cure. In the chronic case, the 
decision for splenectomy must be made 
after repeated observations of the pa- 
tient’s course. The acute cases “demand 
energetic action” and this is summarized 
as follows : Confirmation of diagnosis by 
sternal puncture ; immediate transfu- 
sions; if blood loss persists, splenec- 
tomy is not postponed. Of 9 splenec- 
tomized cases, 1 died of postoperative 
shock and the others made uneventful re- 
coveries. It has been the Reviewer’s ex- 
perience in several cases that too much 
temporizing and indecision regarding 
splenectomy have led to cerebral hemor- 
rhage and death. In the acute case, the 
“bull must be taken by the horn” and 
splenectomy quickly performed before 
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the patient has had a chance to bleed into 
vital tissues. 

Thrombocytopenic purpura in relation 
to the menarche is discussed by Gold- 
burgh and Gouley. 93 Pubertal menor- 
rhagia may be the first indication of pur- 
pura. Splenectomy is curative and is 
indicated when repeated transfusions of 
blood and endocrine therapy have failed 
to check the hemorrhagic tendency. 

Purpura hemorrhagica due to ingestion 
of scdormid is again reported in an ar- 
ticle by Falconer and Schumacher. 94 
This drug occasionally causes typical 
thrombocytopenic purpura, apparently as 
a sensitization phenomenon (c/., amido- 
pyrine and agranulocytosis). Another 
drug occasionally resulting in thrombocy- 
topenic purpura is arsphenamine, which 
is also reported upon by Falconer with 
Epstein. 95 Careful studies demonstrated 
an allergic sensitivity of certain patients 
to the drug, the sensitivity expressing it- 
self solely upon the platelets. 

Other Types of Purpura — 1. Non- 
thrombocytopenic — Purpura occurs 
either when the blood-platelets become 
extremely low or when there is damage 
to the capillary wall. These cases are usu- 
ally differentiated as follows : 


longed. Other familial cases of purpura 
are probably exaggerated forms of vas- 
cular purpura, in which the bleeding time 
is prolonged although the platelet count, 
platelet morphology, and clot retraction 
are all normal. Brunn, 96 in reporting a 
large family of bleeders, prefers the desig- 
nation of hereditary hemorrhagic dia- 
thesis for these cases which have been 
termed “pseudohemophilia” by v. Wille- 
brand and others. In Brunn’s cases, a 
hemorrhagic tendency present in both 
sexes had been present in 4 generations 
and in 15 of 23 members. Four cases had 
bled to death. The outstanding abnormal- 
ity was a greatly prolonged bleeding time 
(over an hour) with normal platelets and 
a normal platelet count, the tourniquet 
test being either normal or slightly posi- 
tive. 

A quite benign familial abnormality is 
described by Davis 97 under the name of 
" hereditary familial purpura simplex 
Spontaneous ecchymoses, mostly in wom- 
en, were the presenting symptom. Dili- 
gent examination of the families demon- 
strated numerous other cases. No hema- 
tological abnormalities were found, the 
only finding being a positive capillary 
resistance test in 16 of 25 cases tested. 
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Vascular Purpura 


Purpura 

(Normal platelets. 


(Low platelets) 

capillary abnormality) 

Platelet count 

Low 

Normal 

Clotting time 

Normal 

Normal 

Bleeding time 

Increased 

Usually normal, but 
may be increased 

Clot retraction 

Poor 

Normal 

Tourniquet test 

Positive 

Positive 


Most cases of purpura fall into these 2 
groups. There are rare cases, however, in 
which, although the platelet count is nor- 
mal, the platelets themselves are abnor- 
mal. These cases may be familial ; because 
of the platelet abnormality, clot re- 
traction is poor and bleeding time is pro- 


One family also showed hereditary te- 
langiectasiae (Osler-Rendu- Weber dis- 
ease). Rheumatoid arthritis and rheu- 
matic fever were common in the families 
studied. 

For topical application in cases of vas- 
cular purpura and perhaps in other 
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hemorrhagic conditions, including hemo- 
philia, in which the bleeding point can be 
visualized, the use of Russel viper 
venom (stypven) has been studied and 
recommended by Page and Thomas. 9S 
Pledgets soaked in the solution are ap- 
plied directly to the bleeding point; all 
intervening clots or other obstructions 
must be cleared away. Packing is some- 
times advantageous. The venom may 
also be dropped directly onto the hemor- 
rhagic area from the point of a small- 
caliber hypodermic needle. Sprays of 
venom from an atomizer may be used in 
the nasopharynx or to control bleeding 
from the uterine cervix. The Russel viper 
venom appears to accelerate the action of 
thromboplastic substances and to act with 
the latter in a synergistic manner. 

2. Hypoprothrombinemia — Vitamin K 
Deficiency — The recognition, careful 
study, and treatment of hypoprothrom- 
binemia — vitamin K deficiency — repre- 
sent one of the milestones of medical 
progress of the past decade. The story of 
vitamin K, its deficiency, its value in clini- 
cal medicine is by now well-known. For 
the interested reader, the review by 
Quick 85 is recommended. A hemorrhagic 
disease of chicks fed on a deficient diet 
was found to be due to a deficiency in a 
fat-soluble vitamin, which was called vit- 
amin K ( koagulation ) Vitamin K defi- 
ciency in chicks was found to be associ- 
ated with an increase in the prothrombin 
coagulation time, and it was soon discov- 
ered that the hemorrhagic tendency in 
cases of obstructive jaundice was also due 
to an increased prothrombin time. The 
test which has proved of greatest value in 
determining the prothrombin time is that 
of Quick." An important advance in 
performance of the test is the preparation 
of a stable thromboplastin, as described 
by Souter, Kark and Taylor. 100 This is 
a lyophilized rabbit brain extract which 
can be kept indefinitely. It is suspended 


in salt solution before use. The greater 
the prothrombin time, the lower is the 
concentration of prothrombin in the 
blood. At a percentage concentration of 
prothrombin of less than 60, spontaneous 
bleeding may occur, or the patient may 
bleed continuously from incised wounds. 
The concentration of prothrombin m the 
blood was found to be directly correlated 
with vitamin K intake or absorption. In 
obstructive jaundice, vitamin K is not ab- 
sorbed or manufactured and hypopro- 
thrombinemia develops. Vitamin K by 
mouth or parenterally in these cases re- 
sults in an increased prothrombin concen- 
tration of the blood, a decrease in pro- 
thrombin clotting time, and in cessation 
of bleeding tendency. 

Vitamin K deficiency develops in other 
conditions than obstructive jaundice, i. e., 
inadequate dietary, particularly of fats; 
impaired gastrointestinal digestion; un- 
usual loss of fats from the bowel, and 
severe hepatic damage. Prolonged dietary 
deficiency as a cause of hypoprothrom- 
binemia is emphasized by Kark and Loz- 
ner. 101 In the 4 cases studied, multiple 
deficiencies were present (scurvy, sub- 
clinical pellagra), thus offering further 
evidence that nutritional deficiency in 
man is rarely, if ever, confined to a single 
factor. In the newborn infant, a potential 
hypoprothrombinemia is probably usu- 
ally present, and in some infants, a hemor- 
rhagic tendency may develop with exces- 
sively low prothrombin values. Quick and 
Grossman 102 found that the prothrombin 
concentration of infants’ blood, nearly 
normal at birth, drops abruptly during 
the first few days of life, and then usually 
recovers rapidly. This is thought to be 
due to the establishment of a bacterial 
flora in the intestines, thus initiating the 
synthesis of vitamin K which becomes 
available to the organism for the produc- 
tion of prothrombin. The cause of 
hemorrhagic disease of the newborn is 
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due to a delayed restoration of the pro- 
thrombin level. The condition may be 
very severe but is promptly cured by the 
oral administration of vitamin K. Similar 
conclusions have been arrived at by Dam, 
Tage- Hansen and Plum, 10 " and by 
Owen, Hoffman, Ziffren and Smith. 104 
A monograph on hypoprothrombinemia 
neonatorum is that of Salomonsen 105 
based on 66 cases. 

Shettles, Delfs and Heilman 106 make 
the important observation that the plasma 
prothrombin level of the newborn infant 
can be raised not only by feeding vitamin 
K concentrate directly to the infant 
after birth, but also by administering it 
to the mother prior to delivery . The 
values obtained in the infant by maternal 
administration are often 3 times those 
normally seen, and in general are higher 
than those which can be attained by ad- 
ministering vitamin K concentrate to the 
baby after birth. The Squibb vitamin K 
concentrate was used. 

Poncher and Kato 107 emphasize a 
micro-method for the determination of 
prothrombin in infants and report on the 
treatment of 22 infants with hemorrhagic 
disease (hypoprothrombinemia) of the 
newborn. The average prothrombin time 
of 10 patients before treatment was 210 
seconds (normal about 25 seconds) and 
in 12 other patients was more than 300 
seconds. Synthetic preparations of vi- 
tamin K were administered either orally, 
intramuscularly or subcutaneously. A 
demonstrable effect to treatment was 
present within 2 to 6 hours. Transfusions 
were not necessary. 

The most important cause of hypopro- 
thrombinemia is obstructive jaundice in 
which, due to a lack of bile in the intes- 
tines, the fat-soluble vitamin K is not 
properly absorbed. The first therapeutic 
triumphs with vitamin K were obtained 
in the often dangerous hemorrhagic tend- 
ency occurring in such cases. The tend- 


ency to hypoprothrombinemia is prob- 
ably enhanced by concomitant hepatic 
damage and an inadequate intake of foods 
containing vitamin K. Stewart and 
Rourke 10S discuss the control of the pro- 
thrombin deficiency in obstructive jaun- 
dice. The more prolonged the obstruc- 
tion and the greater the liver damage, the 
more marked is the prothrombin defi- 
ciency. Operation itself reduces pro- 
thrombin, probably due to such factors as 
blood loss, effect of anesthetic, and cessa- 
tion of intake of vitamin K. In treatment, 
the authors advise not only vitamin K 
but measures to improve liver function, 
/ e., carbohydrates, fluids, and early 
decompression of the obstructed bili- 
ary tract. 

The treatment of vitamin K deficiency 
is becoming much simpler with the elabo- 
ration of numerous synthetic products 
some of which may be given parenterally. 
Analysis of the chemical structure of vi- 
tamin K and its synthesis represent a 
great chemical triumph. As Kark and 
Souter 109 bring out, it was only 4 years 
after the discovery of vitamin K by Dam 
in 1935 that Doisy and his associates 
demonstrated conclusively that vitamin 
K 1 , the active principle in alfalfa, was rep- 
resented by the formula 2-methyl, 

3- phytyl, 1-4 naphthoquinone, thus con- 
firming the tentative suggestions pub- 
lished simultaneously by 4 groups of 
investigators, including Fieser. The most 
active product was found to be 2-methyl, 
1, 4-naphthoquinone; this was relatively 
stable and could be readily manufactured. 
Kark and Souter report on the treatment 
of 18 patients with hypoprothrombinemia 
by the parenteral administration of a 
water-soluble derivative of 2-methyl, 1, 

4- naphthoquinone. Within a few hours 
of the intravenous or intramuscular ad- 
ministration of the material the bleeding 
was satisfactorily controlled and the pro- 
thrombin time was normal. On the other 
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hand, 12 patients with hypoprothrom- 
binemia associated with hepatic disease 
did not respond to intensive parenteral 
administration. Thus, if the prothrombin 
time of a patient with jaundice fails to 
become normal after treatment, it is evi- 
dent that hepatic disease is present and 
the prognosis poor Frank, Hurwitz and 
Seligman 110 report on the intravenous 
administration of an oily suspension of 
the original vitamin K x (2-methyl, 3- 
phytyl, 1-4 naphthoquinone). A single 
intravenous administration of 10 mg. sus- 
pended in 1000 cc. of salt solution resulted 
in a return to a normal prothrombin level 
within several hours, and maintenance of 
this level for several days. A simpler 
means of administering the vitamin is 
that of intramuscular administration, as 
pointed out by Andrus and Lord. 111 The 
material used was 2-methyl, 1, 4-naphtho- 
quinone dissolved in corn oil, each cubic 
centimeter containing 1 mg. of the drug. 
Single injections intramuscularly of as 
little as 2 mg. restored the plasma pro- 
thrombin level by as much as 48 per cent, 
an effect becoming evident within 8 hours 
after injection. The effect of a single in- 
jection might be prolonged for as long as 
a week, during which no toxic effects were 
noted. 

Spleen Dfsease 

Very little that is new has been re- 
ported during the past year on this sub- 
ject. The pathogenesis of so-called 
Banti’s disease is discussed by Thomp- 
son 112 on the basis of 137 well-studied 
cases falling into the general category. 

It was found that the condition resulted 
from a variety of primary lesions that pro- 
duce splenic vein hypertension. The con- 
clusion is made that the syndrome is a 
secondary mechanical congestive spleno- 
megaly and that there is no reason for 
assuming the presence of an unknown 
toxic agent or for retaining the concept of 


3 stages in the development of Banti’s 
disease. Cirrhosis of the liver exists only 
as 1 of several obstructive mechanisms (it 
was present in 68 per cent of the cases) ; 
if it is not present at the time of splenec- 
tomy, it will not develop subsequently. 
The splenic histology is the same in all 
types. Extrahepatic lesions responsible 
for congestive splenomegaly, which is 
suggested as a better term than Banti’s 
disease, are thrombosis of portal or 
splenic veins, compression of the splenic 
vein by tumor or other causes, congenital 
stenosis of the portal vein (infants and 
children), etc. 

The removal of very large spleens is 
discussed by Henry. 113 This author has 
had considerable experience in removing 
the large spleens so commonly found in 
the tropics. It is emphasized that splenec- 
tomy in these cases frequently results in 
a relaxation of the diaphragm caused by 
“loss of the cushion on which it has long 
been moulded and stretched.” It is well- 
known that chest complications are fre- 
quent following splenectomy and, in order 
to obviate these effects, Henry recom- 
mends the use of a rubber balloon at- 
tached to a source of CC> 2 and left in place 
under the diaphragm in the splenic bed 
after removal of the spleen. The balloon 
may be gradually deflated and removed 
after a few days. 
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Edited by Henry J. John, M.D. 


CARBOHYDRATE METABOLISM 

By C. N. H. Long, M.D., Sc.D. 


Understanding of carbohydrate metab- 
olism has been widely extended in the last 
5 years and a very considerable amount 
of literature, particularly concerning the 
regulatory action of the endocrine glands, 
has appeared during this period. The 
following review articles contain exten- 
sive discussion of certain of the more im- 
portant phases of this subject: Long, 


Katzin and Fry, 1 Young, 2 Himsworth, 3 
Soskin, 4 Cori, 5 Russell,® Szent-Gyorgyi. 7 

The concept of all phases of metabolism 
as a steady state rather than an equilib- 
rium has been advanced, particularly by 
the brilliant studies of Schoenheimer and 
his colleagues 8 in which the transforma- 
tions of various foodstuffs are followed 
by incorporating into their molecules the 
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isotopes of In drogen and nitrogen This 
work is unfolding a picture of cellular ac- 
tnit\ in which all the cellular compo- 
nents. not excluding the proteins, are con- 
tinually undergoing exchange with the 
metabolites brought to them by the cir- 
culating fluids. The ensuing turnover of 
the cellular substances proceeds at a re- 
markably rapid rate so that even the so- 
called “inert" fat depots are in the rat 
half removed and half replenished in a 
period of a week. Not only may whole 
molecules be so exchanged but even cer- 
tain of their constituent groups. Thus, by 
the operation of a specific enzyme the am- 
ino group of the alpha-amino-acids may 
be transferred to the carbon residues 
( alpha-keto-acids) resulting from the de- 
amination of other amino-acids or in the 
course of carbohydrate metabolism and 
thus new amino-acids formed. This 
process known as “ transamination ’ has 
been extensively studied by Braunstein 
and Kritzman 9 and by Cohen. 10 

Furthermore, it is now realized that 
common intermediates may be derived 
from all the major foodstuffs, such a one 
is pyruvic acid (CH 3 -CO-COOH), a 
substance whose importance in interme- 
diary' metabolism is certain to increase as 
investigation proceeds. Thus, at a certain 
stage of the metabolism of all the food- 
stuffs the identity of carbohydrate, protein 
and perhaps fatty acids becomes merged 
and it may well be that the actual cellular 
requirements for energy and growth are 
met by a much smaller number of inter- 
mediary metabolites than was once sup- 
posed. 

Finally, it has been shown that even 
the end-product of carbon oxidation, i. e„ 
CO 2 , may itself participate in synthetic 
reactions leading to the formation of such 
substances as urea, oxaloacetic acid and 
even liver glycogen. The participation of 
the water derived from the oxidation of 
the hydrogen of the foodstuffs in synthetic 


reactions has, of course, been known for 
some time. 

While the extraordinary rapidity and 
complexity of the cellular processes pre- 
sents a picture difficult of comprehension, 
it must be remembered that it is by virtue 
of these continuing processes, w'hich con- 
stitute a steady state, that the cell remains 
alive. Once equilibria are established, the 
cell no longer displays the characteristics 
of living material and it is only by the 
continual expenditure of energy that 
these characteristics, such as selective per- 
meability, increase in size, cell division, 
etc., are maintained. 

The 2 subjects, therefore, that have 
aroused the most intense interest in re- 
cent years are (a) the enzyme systems of 
cells and the mechanisms of the reactions 
they catalyze and (&) the factors regulat- 
ing the activity of cells. In the following 
discussion of carbohydrate metabolism 
these topics will be the ones most empha- 
sized, since they are those in which the 
most significant advances may be said to 
have occurred. 

Absorption of Carbohydrates 

The intestinal absorption of the physio- 
logically important carbohydrates, glu- 
cose, fructose and galactose, is not gov- 
erned by the simple laws of diffusion since 
all 3 pass through the intestinal wall sev- 
eral times faster than the smaller pentoses. 
The mechanism of this selective absorp- 
tion has excited a good deal of discus- 
sion and a clear understanding of it is still 
lacking. 

Considerable interest has been aroused 
by the claim of Verzar and his colleagues 
that certain agents and procedures re- 
duce this selective absorption by virtue 
of their effect on phosphorylation proc- 
esses in the intestinal wall. The agents 
used were phloridzin and iodoacetic acid 
substances which are claimed to inhibit 
phosphorylation in kidney and muscle re- 
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spectively. In addition, adrenalectomy was 
also claimed to reduce the intestinal ab- 
sorption of glucose and this was further 
interpreted by Verzar to indicate that the 
adrenal cortical hormone was concerned 
with phosphorylation. These experiments 
have not been universally confirmed but 
the considerable importance of phos- 
phorylation in other stages of the inter- 
mediary metabolism of carbohydrate sug- 
gests that the processes involved in the 
transfer of glucose across the intestinal 
wall are of a similar character. 

The recent work of Althausen 11 points 
to the participation of the thyroid in the 
absorption of glucose. He has shown that 
after thyroidectomy in rats the rate of 
absorption is much decreased and, con- 
versely, that the administration of thy- 
roxin to normal rats increases the rate. 
These findings have had an interesting 
sequel, for Russell 12 has found that the 
decreased rate of glucose absorption in 
hypophysectomized rats is due to the con- 
current thyroid atrophy and could be cor- 
rected by the injection of thyroxin. This 
hormone, although it also increases the 
depressed basal metabolic rate of these 
animals, does not restore the other defects 
in their carbohydrate metabolism. 

The participation of certain endocrine 
glands in the mechanisms governing glu- 
cose absorption from the intestine has a 
practical application when glucose is 
given by mouth to test the assimilating 
capacity of the organism for this sub- 
stance. A “flat” type of curve may indi- 
cate no more than a disturbance of the 
absorptive ability of the intestine while a 
“high” type of curve may result from the 
same cause. Thus, it seems probable that 
the flat curves observed in hypopituitar- 
ism and hypothyroidism are in part at 
least due to this, as is the high curve 
sometimes observed in hyperthyroidism. 
In such cases it is best to test the toler- 


ance by the intravenous injection of glu- 
cose. 

Liver and Regulation of Blood 
Glucose 

The essential role of the liver in inter- 
mediary metabolism continues to be em- 
phasized. It is now recognized that this 
organ is the sole source of the blood glu- 
cose and is the organ in which the trans- 
formation of noncarbohydrate material 
into glucose (and glycogen) occurs. 

In a series of papers Soskin and his 
colleagues 4 have emphasized the active 
participation of the liver in the regulation 
of the blood glucose. While exception can 
be taken to their claim that the liver is 
the site of glucose formation from fatty 
acids, nevertheless, their evidence for the 
existence of “homeostatic” mechanisms 
regulating the supply of glucose to the tis- 
sues by the organ is convincing and im- 
portant. Under normal conditions and 
with an intact endocrine system, the liver 
meets the demands of the organism by in- 
creasing or decreasing its output of glu- 
cose. Thus, after a meal containing car- 
bohydrate the liver reduces its supply of 
glucose and at the same time deposits 
some of the ingested material as liver 
glycogen while during fasting it supplies a 
quantity of glucose sufficient to maintain 
the blood glucose level and satisfy the 
needs of tissues such as those of the nerv- 
ous system which apparently only use this 
substance for their needs. 

Upon these metabolic processes certain 
endocrine organs act as a regulatory 
mechanism. Insulin is stated to depress 
glucose formation from noncarbohydrate 
sources while the hormones of the adrenal 
cortex and anterior pituitary increase glu- 
cose formation from these sources. 

The extensive studies beginning with 
the work of Claude Bernard on the for- 
mation of liver glycogen have been cli- 
maxed in the past 2 years by the work 
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of Con and his, collaborators”' on the m- 
termedian steps imohed m liver glyco- 
gen formation and breakdown. Until re- 
cently there was a widespread belief that 
these transformations were effected by 
the actnity of a liver “amylase.” This 
has been show n not to be the case, but, in- 
stead, the first step in the hydrolysis of 
the liver gh cogen is a phosphorylation, 
catalyzed b\ a specific enzxme (phos- 
phorylase ) . This leads to the formation 
of glucose 1 -phosphate, which is then 
attacked by a second enzyme (a phos- 
phatase) which liberates free glucose and 
regenerates the phosphate ion which then 
re-enters the reaction. 

Glycogen 

! 

Glucose 
1 A 

I 

To blood -4 Glucose 

Bv separating the 2 enzyme systems 
and allowing the phosphorylase to act 
upon glucose 1-phosphate in suitable con- 
centrations, glycogen synthesis in vitro 
was achieved, a most notable contribution. 
Similar mechanisms have since been 
shown to exist in yeast; Kiessling 13 and 
in plants. 14 The universality of phosphate 
transfer in carbohydrate breakdown in 
living cells of all types is of great interest. 

It may be presumed, although not yet 
fully demonstrated in vivo, that the syn- 
thesis of glycogen is accomplished by the 
preliminary phosphorylation of glucose to 
form glucose 1 -phosphate which is then 
polymerized to glycogen and the phos- 
phate freed. The way would now seem 
clear for an investigation of the effects 
of such well-known glycogenolytic agents 
as epinephrine on these isolated systems. 

The influence of various hormones on 
the liver glycogen continues to receive at- 
tention. The question as to whether in- 
sulin directly affects glycogen formation 
from noncarbohydrate sources is still un- 


settled. Bach and Holmes put forward 
evidence from liver slice studies that this 
hormone inhibited the deamination of 
amino-acids, a preliminary step in the 
formation of glucose from protein. On 
the other hand, Stadie and his col- 
leagues, 13 who have extensively investi- 
gated this question by the same technic, 
found that such an effect was limited to 
the so-called unnatural or dextrorotatory 
compounds and could not find any influ- 
ence of this hormone on the natural or 
levorotating forms. If their results are 
correct then this action of insulin is some- 
what of a curiosity since only very small 
amounts, if any, of the dextrorotatory 

+ P0 4 

Phosphorylase 
— 1 — phosphate 

Phosphatase 

+ P0 4 1 

acids are present in the foodstuffs. How- 
ever, since the liver and kidney contain 
a d-ammo oxidase that only attacks the 
unnatural forms, premature conclusions 
should not be drawn as to the significance 
of the observations of Stadie. 

It has now been established by several 
observers that the adrenal cortical hor- 
mones substantially increase the liver gly- 
cogen of fasting animals apparently at the 
expense of the tissue proteins (Long, Fry 
and Katzin 1 ; Britton and Silvette) . 

The action of anterior pituitary extracts 
is not yet clearly defined, probably on ac- 
count of the impurity of these prepara- 
tions which contain a number of hor- 
mones that either directly or indirectly 
influence carbohydrate metabolism. Thus, 
depending on the conditions of the ex- 
periments, an increase, decrease or no 
change in the liver glycogen has been re- 
ported to follow their injection. 

The precursors of the liver glycogen 
are now known to be definitely the physio- 
logical sugars, glucose, fructose and galac- 
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tose, certain amino-acids, glycerol and 
such carbohydrate intermediaries as pyru- 
vic and lactic acid. The formation of 
glucose (and glycogen) from the even 
numbered fatty acids is still the subject 
of a lively controversy. For a statement 
of the opposing views the recent papers 
of Soskin 4 and Stadie 16 should be con- 
sulted. However, the very recent papers 
of Stadie would seem to show very clearly 
that in the diabetic liver this transforma- 
tion does not occur and, since it is the dia- 
betic state that this change was supposed 
to be proceeding at a maximal rate, it is 
quite unlikely that it is a normal pathway 
of metabolism of any major consequence. 

Intermediary Carbohydrate Metab- 
olism of Muscles 

Practically all knowledge of carbohy- 
drate utilization and oxidation in the tis- 
sues has been derived from the study of 
skeletal muscles. This is not only be- 
cause these tissues constitute nearly half 
the body weight and, hence, are the seat 
of the major part of metabolism, but be- 
cause muscular movements that place 
such a heavy demand on the energy sup- 
ply of the body are carried out to a large 
degree by the breakdown and utilization 
of the muscle carbohydrates. Nor is it 
probable that the mechanisms involved in 
these phases of metabolism are unique to 
the skeletal muscles. Indeed, there is 
every reason to believe that carbohydrate 
utilization is carried out in all tissues by 
the same systems and for that matter 
even in such lowly organisms as yeast. 

The appearance of lactic acid in muscles 
in rigor mortis had been observed for 
many years but that it had its source in 


muscle glycogen was not known until 
the work of Parnas and Wagner in 1914. 
Prior to this, in a classical paper, Fletcher 
and Hopkins had shown that lactic acid 
appeared in a stimulated muscle and dis- 
appeared again during recovery. They 
also made the important observation that 
much greater quantities of lactic acid ap- 
peared under anaerobic conditions and 
was not removed until oxygen was avail- 
able. Since muscle will contract for con- 
siderable periods without oxygen the as- 
sociation of these phenomena was evident 
but its real significance was not appre- 
ciated until the work of Meyerhof, whose 
first paper appeared in 1920. In this 
paper Meyerhof showed that there was a 
relationship between the oxygen con- 
sumption, glycogen disappearance and 
lactic acid formation of exercised frogs’ 
muscles. 

The figures showed that lactic acid ap- 
pearance during stimulation of isolated 
frogs’ muscles was equivalent to glycogen 
disappearance and that the oxygen con- 
sumption which took place during recov- 
ery only accounted for a part (one-fifth) 
of the lactic acid that disappeared during 
this period. The remaining quantity of 
lactic acid that was removed was ac- 
counted for by the resynthesis of glyco- 
gen. As a result of these experiments, to- 
gether with the measurements of heat 
production during contraction and recov- 
ery by A. V. Hill, it was thought that 
these reactions accounted for the energy 
production of muscle and that the carbo- 
hydrate cycle that occurred formed the 
basis of muscular contraction. The events 
taking place during activity then could be 
represented as follows : 


Oxidative 
Recovery (4/5th) 


Glycogen 


\ 


Anaerobic 

Contraction 


Lactic Acid 

+ 

C0 2 + H 2 0 (l/5th) 
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This simple scheme has, however, not 
entireh stood the test of further investiga- 
tion although there is no doubt that mus- 
cle gh cogen forms on breakdown not 
glucose, as does the liver glycogen, but 
passes through a variety of other inter- 
mediates of which lactic acid is the one 
that accumulates in greatest quantity 
when the oxygen supply is deficient 

Even prior to the work of Meyerhof it 
was appreciated that glycogen did not 
form lactic acid directly. Embden, in an 
extensive series of papers between 1914 
and 1927, had shown that hexose phos- 
phates, particularly glucose 6-phosphate, 
were formed in contracting muscle and 
that these substances then gave rise to 
lactic acid. At this point the analog}' 
between carbohydrate breakdown in mus- 
cle and yeast became particularly striking. 

Harden and Young had found in 1908 
that the fermentation of glucose by yeast 
involved a preliminary phosphorylation 
and that alcohol and COo production 
paralleled the formation of this ester. 
Furthermore, they showed that ester for- 
mation was catalyzed by a yeast enzyme 
— hexokinase. In muscle, lactic acid and 
COa are the end-products but, as Mey- 
erhof showed, the yeast enzyme will also 
catalyse glucose breakdown in muscle ex- 
tracts. Finally, it was shown that the 
muscle extracts contained not 1 enzyme 
but a whole series of catalysts that degrade 
glycogen in a stepwise manner. 

The dissection of this chain of events 
has occupied the attention of a large num- 
ber of investigators in recent years, and 
while the whole cycle is not yet complete, 
enough is known to indicate that the gen- 
eral pattern of carbohydrate breakdown 



both in muscle and yeast is almost iden- 
tical. 

Before discussing this it is necessary to 
mention another investigation that clearly 
indicated the simple mechanism of Mey- 
erhof and Hill was unsatisfactory as a 
full explanation of the chemical processes 
occurring in contracting muscle. In 1930, 
Lundsgaard had found that if animals 
(rabbits or frogs) were injected with 
lodoacetic acid (CH 2 I-COOH) and the 
muscles were stimulated, they contracted 
for a while and then went into rigor. 
Examination of the muscles showed that 
although glycogen had decreased, no lac- 
tic acid formation had occurred. Instead, 
considerable quantities of hexose phos- 
phates had accumulated. Even more sig- 
nificant were the alterations in the crea- 
tine phosphate content of the tissue, for 
this substance was decomposed to an even 
greater extent than in the untreated mus- 
cles. This indicated that the first reaction 
occurring in contraction was not the 
breakdown of glycogen to lactic acid but 
was preceded by that of creatine phos- 
phate. It was also evident that iodoacetic 
acid blocked the chain of reactions in- 
volved is glycogen breakdown at some 
point between hexose phosphate and lactic 
acid. This work, while it did not invali- 
date that of Hill and Meyerhof, clearly 
showed that the chemical processes con- 
cerned with muscular contraction were 
more complicated than their original 
theory suggested. 

The presence of creatine phosphate in 
muscles had been discovered 3 years pre- 
viously both by Eggleton and Eggleton 
and Fiske and Subbarow. Its formula is : 

N(CH 8 )CH 2 -COOH 

NHPOsHa 


Creatine Phosphate 
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These investigators had found that dur- 
ing muscular contraction this substance 
is split into creatine and phosphoric acid 
which renders phosphate available for 
combination with the muscle carbohy- 
drate. 

Furthermore, during recovery creatine 
phosphate is resynthetized. Thus, not 


only is there a carbohydrate cycle in 
muscle but also one involving phosphate. 

Creatine phosphate, however, is not the 
only phosphorus compound that under- 
goes decomposition during muscular con- 
traction. Embden and Zimmerman, in 
1927, had isolated adenylic acid from 
muscle. Its formula is : 


H H H H 



Adenylic Acid 


H 2 N=C— N 


HC 


N— C CH 



This substance is a mononucleotide and 
contains in addition to the phosphate rad- 
ical, a pentose, d-ribose, and a purine, 
adenine. 

Two years later, Lohmann isolated 
from muscle the pyrophosphate of this 
compound known as adenylic acid pyro- 
phosphate or adenylpyrophosphate. This 
substance is a key compound in the 
processes involved in carbohydrate break- 
down in muscle. It acts as a co-enzyme 
and during muscular contraction is broken 
down to adenylic acid, yielding 2 mole- 


cules of phosphate which then phosphory- 
lates the carbohydrate. 

The relation of creatine phosphate to 
these changes is that the former ap- 
parently acts as a phosphate reserve from 
which adenylpyrophosphate is regener- 
ated. A partial reconstitution of crea- 
tine phosphate under anaerobic condi- 
tions is made possible by the fact that 
the phosphate attached to the carbohy- 
drate in the initial stages is later dis- 
carded and hence made reavailable for 
further carbohydrate decomposition. 


Creatine Phosphate 


Creatine + PO4 


Adenylpyrophosphate 

A. 

Adenylic Acid + PO4 


Glycogen 

4 

Hexose Phosphate 


v 


PO4 + Lactic Acid 


These changes, it will be observed, are 
all anaerobic and involve the transfer of 
phosphate first to the carbohydrate and 
then back again to the adenylpyrophos- 
phate via creatine phosphate. 

Further study has shown that between 
the initial formation of hexose phosphate 


and lactic acid several other intermedi- 
aries are involved. 

The present conception of the chain 
reactions occurring appears on the fol- 
lowing page, but is subject to further 
modification as this active phase of in- 
vestigation is pursued. 
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Glycogen 

1 + PO 4 ( from adenvlp} rophosphate)-f 

Y 

Glucose 1- Phosphate (Cori Ester) 

4 " 

Glucose 6 -Phosphate (Embden Ester) 

! + po 4 

Y 

Fructose 1 . 6 Diphosphate (Harden-Young 

Ester) 

4 ' 

2 Dthydroxyacetone Phosphate 


2 Glvceraldehyde Phosphate 

\ 

1 Glycerophosphoric Acid 



1 Glyceraldehyde Phosphate 
1 Lactic Acid + PO< 


1 Phosphoglyceric Acid 
1 Phosphopyruvic Acid 


It will be observed that the initial 
stages of glycogen breakdown on mus- 
cle are similar to those in liver, since 
glucose 1 -phosphate is formed in both 
tissues. However, in liver this is immedi- 
ately decomposed to glucose and phos- 
phate. In muscle the addition of a sec- 
ond phosphate radical together with a 
reorientation of the carbohydrate mole- 
cule yields fructose diphosphate whose 
metabolic pathway is then fixed so that 
lactic acid is in muscle the end-product 
of glycogen breakdown. 

There are still 2 important questions 
to be considered. The first of these is 
the manner in which the glycogen stores 
of muscle are replenished. It will be re- 
called that the original Meyerhof scheme 
(largely worked out on isolated frog 
muscles) postulated that four-fifths of 
the lactic acid formed was reconverted 
into glycogen, the oxidation of the re- 
mainder providing the necessary energy. 
However, in the intact mammal with its 
rapid circulation considerable quantities 
of the lactic acid formed during hard 
muscular exercise may escape into the 
blood stream and consequently become 
unavailable for such a process. Even 


more damaging, however, is the fact that 
lactic acid, while a good precursor of 
liver glycogen, apparently does not form 
muscle glycogen when infused into an 
animal (Long and Horsfall). Further- 
more, as Long and Grant showed in 
fasted rats during recovery from exer- 
cise, lactic acid removal from both the 
muscles and blood is comparatively rapid 
while muscle glycogen regeneration is 
slow but if glucose is given its regenera- 
tion soon occurs (C. N. H. Long and 
E. G. Fry — unpublished results). Con- 
sequently, in the intact animal muscle 
glycogen regeneration is largely depend- 
ent on the glucose brought to it by the 
blood stream and it is also entirely pos- 
sible that the lactic acid that accumulates 
in muscles when the oxygen supply is 
deficient is largely removed by the blood 
and converted by the liver into glucose 
before it can serve again as a source of 
muscle glycogen. 

The second question is of even greater 
importance. The conversion of glycogen 
to lactic acid yields only a small part of 
the energy of the glycogen available for 
work and is consequently a most uneco- 
nomical method for its utilization. Oxida- 
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tion, on the other hand, yields all the avail- 
able energy. It is certain that glycogen 
can be degraded to lactic acid under an- 
aerobic conditions in muscle but it is not 
at all certain that this is the usual pathway 
except under conditions in which the 
oxygen supply is inadequate to meet the 
rate of work, i. e., severe exercise. In 
any case, the lactic acid formed must 
ultimately be oxidized and the question 
has been raised as to whether carbohy- 
drate oxidation can occur in muscle 
without an intermediary formation of 
lactic acid by anaerobic processes. 

A clear distinction should be drawn 
between the anaerobic and aerobic degra- 
dation of carbohydrate. The former may 
well be an emergency mechanism allow- 
ing muscular activity to take place and 
repaying the oxygen at a later date dur- 
ing recovery — the oxygen debt. From 
the extensive studies of Hill, Long and 
Lupton it is known that all except the 
mildest forms of exercise are associated 
with an increased blood lactic acid and 
a period of extra oxygen consumption 
after the exercise is finished. Evidently, 
some metabolites accumulate, particu- 
larly at high levels of work, that require 
oxidation before the organism returns to 
its pre-exercise condition. The dissocia- 
tion of work from the necessity of a con- 
temporary oxygen supply of sufficient 
magnitude is a distinct advantage, since 
short violent efforts can be made at a 
level of energy expenditure far beyond 
that available to the muscles through 
their blood supply. Thus, a man can run 
100 yards in somewhat under 10 seconds 
without drawing a breath, yet following 
this, his tissues will consume in the next 
hour an extra 10 liters of oxygen. Since 
the maximum oxygen supply that can be 
transported by the blood is around 5 
liters a minute, the advantage in being 
able to accumulate a large oxygen debt 


is apparent and not only from the point 
of view of athletic performances alone. 

The mechanisms by which glycogen or 
lactic acid or other metabolites are oxi- 
dized in muscles have also been exten- 
sively studied in recent years. The 
oxidation of metabolites by tissues, al- 
though essentially consisting of the union 
of oxygen with their carbon, hydrogen, 
nitrogen or sulfur atoms, is carried out 
by the operation of a complicated series 
of enzymes and catalysts, whose action 
is co-ordinated so that the degradation 
of the molecules proceeds in a step-like 
manner. Since only a certain proportion 
of the total energy of the metabolite is 
liberated by each step, a smooth delivery 
of this energy is afforded in a manner 
most advantageous to the cell. The rapid 
oxidation by cells of substances that out- 
side the body are regarded as unusually 
stable compounds is a remarkable dem- 
onstration of the efficiency of these bio- 
logical systems. 

In order to understand the present 
knowledge of the oxidation of the carbo- 
hydrates and their derivatives, it is first 
necessary to describe these enzyme sys- 
tems in general terms. 

In the first place, the oxidation of an 
organic compound can take place (a) by 
the direct addition of oxygen to it or (&) 
by the withdrawal of hydrogen. A mo- 
ment’s thought will show that dehydro- 
genation leaves the molecule in a more 
highly oxidized and more unstable con- 
dition and, furthermore, can occur in the 
absence of oxygen provided that some 
other compound is available to which the 
liberated hydrogen can be attached. Such 
a compound is termed “a hydrogen ac- 
ceptor” The hydrogen of the metabolite 
is loosened from its attachment in the 
parent molecule by the action of an en- 
zyme known as a " dehydrogenase.” 
These are specific in their nature and are 
usually named after the substrate upon 
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which then act, i.c., lactic acid dehydro- 
genase. 

The interaction between metabolite, 
dehydrogenase, and hydrogen acceptor 
may be featured as follows : 

Dehydrogenase 

ill MH_. * M + Ho 

( 2 1 Hj t A ( Hydrogen acceptor ) * A H -j 

Now, in order for this system to work 
continuously, it must be reversible, which 
means that the reduced hydrogen accep- 
tor must be oxidized and thus returned 
to its original state. 

This is carried out by the interaction 
between the reduced hydrogen acceptor 
and an oxidizing enzyme (oxidase). 

13) AH + XJ$(0) »A + X + H 2 0 

The now’ reduced oxidase is reoxidized 
by oxygen brought to the cell by the 
blood and the process starts over again. 
Summing this equation show's that, as a 
result of the operation of this series of 
enzyme, there has occurred an oxidation 
of the hydrogen of the metabolite to 
w’ater. The union of hydrogen with oxy- 



( Metabolite) 

(2) Fe+++ 

(Ferric ion of 
oxidized cytochrome) 


gen yields the maximum quantity of en- 
ergy. This union, however, has not 
occurred immediately but over a series 
of steps at each one of which part of the 
energy of the hydrogen is released. 

As to the actual enzymes involved 
there exists, as indicated above, a series 
of dehydrogenases which activate the hy- 
drogen of the metabolite so that it can 
unite with the hydrogen acceptor. The 
most important hydrogen acceptors in 
muscle are the cytochromes, iron-contain- 
ing pigments related to haem and which, 
like this respiratory pigment, are com- 
bined with a protein. Three such sub- 
stances have been recognized in muscle 
and are termed cytochrome A, B and C. 
All participate in cellular respiration and 
probably act in series. 

The oxidation and reduction of the 
cytochromes consists in the alternate oxi- 
dation and reduction of the iron atom 
they contain, so that what actually occurs 
when the cytochrome accepts hydrogen 
from the substrate is the acceptance by 
the iron atom of an electron donated by 
the hydrogen. 

0 (Electron) 

H + ( Hydrogen ion) 

+ 0 * Fe ++ 

(Ferrous ion of reduced 
cytochrome) 


The further union of the hydrogen ion 
with oxygen and the re-acceptance of the 
electron from reduced cytochrome is 
affected by another enzyme termed 
“ cytochrome oxidase This enzyme is 
also known by the name of " Warburg’s 
respiratory enzyme" ( A tmungs ferment ) . 
It also contains iron atoms in organic 
combination (probably a haem) which 
are united to a specific protein. 


The oxygen carried to the cell unites 
with the cytochrome oxidase and oxi- 
dizes its iron atom which, in turn, ac- 
cepts the electron from the cytochrome. 
The oxygen having donated a positive 
charge to the ferrous atom becomes an 
oxygen ion. Two such ions will then 
unite with 4 hydrogen ions derived from 
the metabolite and form 2 molecules of 
water. 
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( 3 ) 


Fe ++ + 

(Ferrous ion of cytochrome 
oxidase) 


(+) *Fe +++ 

(From oxygen) 


(4) 



2 + 


20 = 


(5) 20= + 4H+ 


-> 2H 2 0 


(6) Fe +++ + 

(Ferric ion of cytochrome 
oxidase) 


0 - 


-*■ Fe ++ 


( Electron from (Ferrous ion of 

reduced cytochrome) cytochrome oxidase) 


It should be noted that the role of 
oxygen is limited to the acceptance of an 
electron derived from hydrogen and the 
union of the ensuing oxygen ion with the 
hydrogen ions to form water. The trans- 
fer of hydrogen, however, involved fur- 
ther enzymes and catalysts than those in- 
dicated above. It has been shown by 
Szent-Gyorgyi 7 that between the dehy- 
drogenases and the cytochromes is in- 
serted a series of catalysts that heretofore 
had been regarded merely as metabolites. 


These are the dicarboxylic acids, oxa- 
loacetic, malic, fumaric and succinic 
acids. The discovery of their catalytic 
action in cellular respiration is based on 
the observation by Szent-Gyorgyi that 
the addition of minute traces of fumaric 
acid to minced and washed pigeon-breast 
muscle would support the respiration 
which soon declined in its absence. 

Further extensive investigation showed 
that these dicarboxylic acids acted as 
follows : 


( 1 ) 


Metabolite 


— 2H 

Dehydrogenase 


COOH 

CH 2 

i ; 

* Ao 

ioOH 

Oxaloacetic Acid 


( 2 ) 


COOH 

CHZZ 


+ 2H 

(From malic acid) 


CH 

COOH 


COOH 

1ch 2 

1h 2 

COOH 


+ 2H 


— 2H 


COOH 

CH 2 

CHOH 

COOH 
Malic Acid 


Fumaric Acid 


Succinic Acid 
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COOH 


COOH 

CH.. 


CH 


’H 

► !, 


(Toc\ tochrume) 

Il 

CH» 


CH 

! 

COOH 


i 

COOH 


+ Oxidized cytochrome 


Succinic Acid 


F umar ic Acid 


Two pairs of diearboxvlic acids are 
involved. In the first stage (1) the 
hydrogen of the metabolite reduces ox- 
aloacetic acid to malic acid. This then 
yields by the action of a dehydrogenase 
2 atoms of hydrogen to fumaric acid 
(2), thus regenerating oxaloacetic acid 
and reducing the fumaric acid to suc- 
cinic acid. The action of another de- 
hydrogenase { succinic acid dehydro- 
genase) then allows the passage of 2 
hydrogen atoms to cytochrome (3) 
which then carries the hydrogen forward 
as already described while at the same 
time reducing the succinic acid back to 
fumaric acid. 

The hydrogen of the metabolite is 
thus passed steadily over these 2 pairs 
of dicarboxylic acid, liberating at each 
step a certain portion of its energy. 

One of the questions most frequently 
asked is the source of the CO 2 that ap- 
pears during respiration, since the above 
scheme only postulates the oxidation of 
hydrogen to water. This problem has 
not yet been successfully solved, but 2 
views have been put forward. Szent- 
Gyorgyi believes that the respiratory 
CO 2 arises by processes independent of 
the oxidation of hydrogen. He postulates 
that at some stage following the dehy- 


drogenation of the carbohydrate mole- 
cule pyruvic acid is formed which is 
then decarboxylated yielding CO 2 . Pyru- 
vic acid is a highly reactive substance 
that can react both under aerobic and 
anaerobic conditions with a variety of 
substances. Thus, by direct decarboxyla- 
tion, such as occurs in yeast, it yields 
COo and alcohol. In brain it may fol- 
low several pathways all of which, how- 
ever, yield C0 2 , or it may be both 
oxidized and decarboxylated to yield 
C0 2 and acetic acid. 

It is of exceeding interest that the 
co-enzyme of the decarboxylating system 
is the diphosphate of vitamin B* (Loh- 
mann and Schuster). 

Krebs and Johnson have put forward 
a scheme that not only accounts for the 
oxidation of hydrogen but for that of 
carbon as well. This is, in a sense, an 
extension of Szent-Gyorgyi’s work but 
involves the addition of other steps, 
particularly the formation of citric acid 
by the union of oxaloacetic and pyruvic 
acid. It is claimed that citric acid, like 
fumaric and succinic acids, catalyzes the 
respiration of washed pigeon muscle, a 
point on which all investigators are not 
agreed. 17 In brief, the “citric acid 
cycle" is: 
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CH 

I 

COOH 

j 

COOH 
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1 + %o 2 


CO + 

I 

ch 2 

>-HO — C — CH; 

COOH 

CO 

1 

ch 2 


COOH 

COOH 
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Pyruvic Oxaloacetic 

Acid Acid 

(2) COOH 

HO — C — CH 2 — COOH 

CH a 
COOH 

Citric Acid 

(3) COOH 
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(CH 2 ) 2 

CO 

COOH 

a-keto-glutaric Acid 

(4) COOH 

+ Oo 

ch 2 


+ y>o 2 


COOH 

Succinic Acid 


Citric Acid 

COOH 

— Jch 2 )6 

CO 

COOH 

COOH 

— >ch 2 
ch 2 

COOH 

COOH 

— >ch 2 

!o 

I 

COOH 


+ co 2 + h 2 o 


oc -keto-glutaric Acid 


+ CO2 


Succinic Acid 


+ H 2 0 


Oxaloacetic Acid 


It will be observed that the net result molecule of pyruvic acid to CO 2 and 
of these reactions is the oxidation of 1 H 2 0, viz.: 

C 3 H 4 O 3 + 2%O a K3C0 2 + 2H 2 0 

The original molecule of oxaloacetic In a recent paper, Colowiclc, Kalckar 
acid has been regenerated and is able to and Cori ls have shown that in cell-free 
start the chain of reactions again by extracts of heart-muscle and kidney the 
combining with another molecule of phosphorylation of glucose is coupled 
pyruvic acid (or another triose). with the succinic-fumaric oxidative sys- 
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tern an<I that the ovulation <»f 1 mole- 
cule of glucose is accompanied by the 
phosphon lation of 5 molecules of glu- 
cose. Since the oxidation of glucose 
follows the path of triose phosphate — 
phosphogh cerate — p\ ruvate — COo + 
Eb.O, these substances are apparently 
common intermediates in both the aerobic 
and anaerobic breakdown of glucose. In 
the absence of oxygen, pyruvic acid is 

Glycogen 


transformed into lactic acid. These 
authors point out that while in these cell- 
free systems the oxidative energy is 
used to phosphorylate glucose in the in- 
tact cell, this energy can be utilized for 
a variety of other cellular activities. 

It is now possible to incorporate in a 
condensed scheme what is known con- 
cerning the anaerobic and aerobic break- 
down of carbohydrate in muscle. 


' +P0 4 


Triose Phosphates 


Pyruvic Acid - 


Sr 

Lactic Acid 


Hexose Phosphates 

\ 

Triose Phosphates 

i 

y Pyruvic Acid 


i 


co 2 4- h 2 o 


Anaerobic (Fermentation) 


Aerobic (Respiration) 


It should be emphasized that all the 
foregoing schemes are necessarily in- 
complete and in some cases are no more 
than approximations to the actual con- 
ditions existing in intact cells. 

The muscles are not limited to the 
utilization of carbohydrates for their 
energy supply. It is known that they 
oxidize the acetone bodies with equal 
facility and can probably utilize amino- 
acids and fatty acids as well. Conse- 
quently, it must be assumed that they 
possess equally efficient enzyme systems 
for these metabolites. Of these not a 
great deal is known at present. Glu- 
tamic acid dehydrogenase is present in 
muscle and by its action converts the 
amino-acid into a-ketoglutaric acid, an 
intermediary in the Krebs’ “citric acid 
cycle.” Such a change suggests that 
many intermediary metabolites may be 
derived from all the major foodstuffs 


and hence may ultimately follow a com- 
mon path. A conspicuous example of 
these is pyruvic acid which is derived 
both from carbohydrates and protein 
(by the oxidative deamination of ala- 
nine) . By condensation with acetic acid, 
beta-hydroxybutyric acid, a fatty acid 
intermediary, may also be found (Krebs 
and Johnson). 

For an extensive discussion of biolog- 
ical oxidation the reader is referred to 
Szent-Gyorgyi’s book 7 or the recent 
monograph by Green. 19 

In summary it may be said that carbo- 
hydrate utilization in muscles receiving 
an adequate oxygen supply may be en- 
tirely oxidative and not involve lactic 
acid formation. On the other hand, it 
seems clear that under circumstances 
where the oxygen supply is deficient, lac- 
tic acid is formed by anaerobic proc- 
esses and is then oxidized when oxygen 
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becomes available. A third possibility 
is that the initial stages of carbohydrate 
breakdown are always anaerobic, since 
the rapidity with which the oxygen re- 
quirement rises during muscular activity 
is far beyond the immediate capacity of 
the oxygen transporting mechanism. At 
a later date this may become adequate 
and the contraction process entirely oxi- 
dative, a view that is taken by Sacks. 20 
Obviously, however, in severe exercise 
for short periods the energy require- 
ments must be met by anaerobic break- 
down or metabolites which are oxidized 
or otherwise removed after the effort 

The primary reaction in muscular 
contraction is unknown but it seems 
likely that 1 of the keys is adenylpyro- 
phosphate, whose decomposition initiates 
the glycolytic cycle and is also respon- 
sible for the preliminary phosphoryla- 
tion of muscle glycogen, which may then 
follow either the aerobic or anaerobic 
path of metabolism. 

Carbohydrate Metabolism of Heart 

The heart is the most important mus- 
cle in the body and operates under some- 
what different circumstances from either 
voluntary or involuntary muscle. The 
cardiac muscle is m continuous activity 
and has not the advantage of the other 
muscles in being able to rest for com- 
paratively long periods. Consequently, 
it is not surprising to find that the car- 
diac muscle is exceedingly dependent on 
a contemporary supply of oxygen and 
only possesses a limited ability to go 
into oxygen debt (Katz and Long) and 
to accumulate lactic acid. Nevertheless, 
the heart contains considerable quanti- 
ties of glycogen which is apparently util- 
ized and rebuilt in the same manner as 
in skeletal muscle. If an adequate oxygen 
supply is available, the carbohydrate 
content changes but little over a long 
period ; but a reduction or complete 


withdrawal of the oxygen supply leads 
to rapid glycogen disappearance, although 
the beat ceases long before this has pro- 
ceeded to the point reached in skeletal 
muscle (G. T. Evans). A prolongation 
of activity may be obtained in isolated 
hearts if they are perfused w’ith fluids 
rich in glucose so it may be presumed 
that under anaerobic conditions gly- 
cogen breakdown forms a major source 
of energy. Cardiac muscle also contains 
phosphocreatine and adenylpyrophos- 
phate and it is probable that these play 
a similar role to that in voluntary muscle. 

Under aerobic conditions the heart is 
in no way dependent on carbohydrate 
alone for its energy requirements and 
can also, like voluntary muscle, oxidize 
protein and fat as well. According to 
Evans, 21 the heart will also oxidize lac- 
tate directly and this may furnish nearly 
half the energy requirements under nor- 
mal circumstances. Furthermore, it also 
can use beta-hydroxybutyric acid. 23 

The relation of an altered cardiac 
metabolism to disease is an improtant 
question but so far no important cor- 
relations have been made. It is known, 
however, that diphtheria toxin decreases 
the cardiac glycogen and that infarction 
of the heart muscle is followed by a re- 
duction in both glycogen and phospho- 
creatine. 

For a more detailed discussion of car- 
diac metabolism the reader is referred 
to the book by Clark 23 and the review 
by Evans. 21 

Carbohydrate Metabolism of 
Nervous System 

The nervous tissue is unique in that 
its sole source of energy appears to be 
glucose or such related substances as 
lactate, pyruvate or succinate. This de- 
pendence is clearly shown by the be- 
havior of brain slices in a respiration 
apparatus. Unless 1 of the above sub- 
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'lances is added to the Ringer solution 
m which the slices are suspended, the 
respiration 'oou fails, but if these are 
present, it is maintained for long periods 
(Himwich and Nahum”). Himwich and 
Nahum studied the metabolism of the 
brain in situ and found that, regardless 
of the quantity of carbohydrate that was 
being oxidized in the remainder of the 
body, the brain always oxidized carbo- 
hydrate. This was true even in totally 
depancreatized animals. The implications 
of these studies are exceedingly interest- 
ing. In the first place, the nerve-cells 
seem to require only 2 substances, oxy- 
gen and glucose, for their metabolic 
needs. Reduction of the latter by such 
measures as insulin provokes serious dis- 
turbances in the nervous system, cul- 
minating in convulsions and death. Re- 
duction of the oxygen supply, as is well 
known, also excites a violent response. 
Now, while limitation of the oxygen 
supply is ultimately fatal to all tissues, 
reduction of the glucose supply is with- 
out effect on any tissue except that of 
the nervous system. Thus, Himwich and 
Fazekas have shown that as the blood 
glucose is decreased by insulin, the oxy- 
gen consumption of the brain declines 
along with its glucose utilization, but 
the muscles of the same animal, while 
also showing a comparable reduction in 
carbohydrate utilization, do not dimin- 
ish their oxygen consumption indicating, 
as has been pointed out before, that this 
tissue is able to draw on substances 
besides glucose for its energy require- 
ments. 

In recent years insulin and metrazol 
have been widely used in the treatment 
of various forms of nervous diseases of a 
functional nature. As Himwich, Bow- 
man, Fazekas and Crenstein have pointed 
out, insulin depresses cerebral metab- 
olism by withdrawing glucose, while 


metrazol exerts its effect by decreasing 
the oxygen supply. 

Endocrine Control of Carbohydrate 
Metabolism 

Until a few years ago the only endo- 
crine glands known to influence carbo- 
hydrate metabolism were the islands of 
Langerhans and the adrenal medulla. 
Since then, however, knowledge has been 
greatly extended by the proof that the 
anterior pituitary and the adrenal cor- 
tex are also of major importance; while 
of even greater significance is the emer- 
gence of the concept that the regulatory 
activity of the endocrine system is an in- 
tegrated one in which the anterior pitui- 
tary is the dominant member. 

Nevertheless, a great deal of confusion 
still prevails in this field so that the exact 
action of even such a well-defined hor- 
mone as insulin is still a matter of dis- 
pute. 

1. Anterior Pituitary — This endo- 
crine gland is unique, inasmuch as it not 
only secretes hormones that act directly 
on the tissues, L e., the growth and lac- 
togenic hormones, but also controls the 
activity of the thyroid, adrenal cortex 
and gonads by means of specific sub- 
stances termed “tropic hormones.” Con- 
sequently, the analysis of the effects of 
hypophysectomy or crude anterior pitui- 
tary extracts upon carbohydrate metabo- 
lism is a complicated one as any student 
of this subject will soon find by a perusal 
of the current literature. This analysis is 
also rendered difficult by the multiple 
activity of the anterior pituitary and by 
the often overlooked fact that any agent 
that depresses carbohydrate utilization 
must, in a secondary manner, increase fat 
catabolism. Therefore, anterior pituitary 
extracts may not only excite an increased 
secretion of other hormones that influ- 
ence metabolism, but may also produce 
alterations in the metabolism of all the 
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major foodstuffs. It is particularly the 
latter that has suggested to some investi- 
gators that the anterior pituitary contains 
a very large number of metabolic hor- 
mones. Indeed, some conclude that there 
are separate “growth” and “protein me- 
tabolism” hormones as well as separate 
“ketogenic,” “fat metabolism,” “diabeto- 
genic” and “carbohydrate metabolism” 
hormones. It may be expected that this 
confusion will be resolved as soon as the 
chemical purification of the anterior pi- 
tuitary principles is more advanced than 
it is at present. The question may be left 
here and a summary of the well-authen- 
ticated effects of this gland upon carbo- 
hydrate metabolism outlined. 

(a) Hypophysectomized animals rap- 
idly deplete the carbohydrate levels of the 
muscles, liver and circulation fluids when 
fasted for relatively short periods so that 
fatal hypoglycemia occurs. The depletion 
of the glycogen content of the muscles is 
particularly striking, since intact animals 
maintain these for very long periods 
without food. Furthermore, normal an- 
imals maintain their blood glucose by the 
conversion of protein and, consequently, 
it may be assumed that the removal of 
the hypophysis not only reduces this but 
also, as Russell has shown, leads to an 
excessive rate of glucose utilization. The 
combined result of both these effects 
must be a rapid lowering of the blood 
glucose. 

The injection of crude anterior pitui- 
tary extracts into fasting hypophysecto- 
mized animals not only prevents the 
hypoglycemia hut also conserves the 
muscle glycogen. 

(&) When hypophysectomized animals 
are fed a known amount of glucose and 
the manner in which they dispose of it 
is compared with that of normal animals, 
it will be found that the former deposit 
less of the glucose as liver and muscle 
glycogen and oxidize a larger proportion. 


This, again, indicates the excessive rate 
of glucose oxidation that occurs when 
the inhibiting effect of the anterior pitui- 
tary is removed. 

This inhibiting action is further em- 
phasized by the results of the injection 
of anterior pituitary extract into normal 
rats fed glucose It has been found 6 that 
under these circumstances the oxidation 
of glucose is greatly depressed and much 
larger quantities of the fed glucose are 
deposited as muscle glycogen. 

These results are in harmony with the 
earlier and exceedingly important experi- 
ments of Houssay and his colleagues. 
These investigators found that not only 
did the respiratory quotient of normal 
dogs injected with anterior pituitary ex- 
tract fail to rise after glucose feeding but 
that the continued daily injection of such 
extracts resulted in profuse glycosuria 
and acetonuria. This effect they termed 
“diabetogenic,” and this discovery must 
be ranked as one of the most important 
since the observation of Minkowski that 
removal of the pancreas produced the 
same result. Taken in conjunction with 
the demonstration, also by the Houssay 
school, that hypophysectomy produces a 
striking amelioration of a total pancre- 
atic diabetes, they constitute an eloquent 
illustration that not only is a normal 
carbohydrate metabolism dependent upon 
the interaction of at least 2 endocrine 
glands (the pancreas and anterior pitui- 
tary), but also that the same metabolic 
disturbance (glycosuria) may be pro- 
duced either by the excision of the one 
or the hyperactivity of the other. 

These studies were climaxed by the 
remarkable work of Young 2 who has 
shown in dogs that if the anterior pitui- 
tary injections are given in sufficient 
quantity for a long enough period that 
the glycosuria did not disappear on their 
cessation, as it did in Houssay’s experi- 
ments, but continued for an indefinite 
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period. In other words, a permanent 
diabetes was produced by exposure of 
the animal to a brief but intense hyper- 
pituitarism. The continuance of the dia- 
betic state has been shown to be due to 
the degeneration and destruction of the 
islands of Langerhans that is brought 
about by the anterior pituitary extract. 
Thus, a diabetes that began as a conse- 
quence of hyperpituitarism w'as continued 
by the secondary involvement of the 
insulin-secreting cells of the pancreas. 
The implications of these findings in un- 
derstanding the etiological factors in hu- 
man diabetes is both obvious and im- 
portant. 

It may be concluded that the anterior 
pituitary hormones inhibit carbohydrate 
utilization. This not only leads to an ele- 
vated blood glucose and accumulation of 
muscle glycogen but, as a secondary 
effect, diverts the metabolism to that of 
fat. In consequence, acetonuria, lipemia 
and an accumulation of fat in the liver 
are to be expected and, indeed, have been 
repeatedly demonstrated. 

(c) Another observation of the Hous- 
sav school is that removal of the hypo- 
physis greatly increases the sensitivity of 
these animals to the hypoglycemic action 
of insulin. Furthermore, this action can 
be completely abolished in normal ani- 
mals that have previously been injected 
with anterior pituitary extract. These 
effects are undoubtedly related to those 
described above since it has been pointed 
out that the removal of the hypophysis 
alone will precipitate hypoglycemia and 
when such a powerful hypoglycemic 
agent as insulin is added, the fall in the 
blood glucose becomes precipitous. Fur- 
thermore, normal animals probably in 
part recover from insulin hypoglycemia 
by their ability to mobilize glucose from 
noncarbohydrate sources and this also is 
defective when the anterior pituitary is 
removed. 


The obliteration of the action of insu- 
lin in injected normal animals would 
seem to be due to the antagonistic action 
between this hormone and that of the an- 
terior pituitary, since the former in- 
creases the rate of glucose removal from 
the blood while the latter inhibits its 
utilization by the tissues. The exact 
effect on the blood glucose of a mixture 
of the two will depend on the relative 
proportion of each hormone in it, so that 
much larger quantities of insulin will be 
required to bring about a certain depres- 
sion of the blood glucose than are neces- 
sary in untreated animals. This phenom- 
enon of insulin resistance is occasionally 
encountered in human diabetics and not 
infrequently" in individuals suffering from 
acromegaly in whom, of course, glyco- 
suria or an impaired carbohydrate toler- 
ance is a common finding. 

2 Pancreas — The exact method by 
which insulin influences carbohydrate 
metabolism is not yet understood. This 
hormone increases the rate of glucose re- 
moval from the blood, increases the mus- 
cle glycogen if sufficient carbohydrate is 
supplied and in fed animals, with the ex- 
ception of the young rabbit, decreases the 
liver glycogen When the extra glucose 
deposited as muscle gly r cogen is balanced 
against the reduction in blood glucose, 
and liver gly r cogen and the amount of 
glucose given, it is found that a consid- 
erable quantity is still unaccounted for. 
Since the respiratory quotient increases, 
the great majority of investigators be- 
lieve that the hormone has increased the 
rate of glucose oxidation in the tissues 
(very largely in the muscles). The view 
that insulin is primarily concerned with 
some phase of glucose oxidation is in 
harmony w r ith the effects of pancreatec- 
tomy, where it is assumed that the pri- 
mary defect is an inability to oxidize 
glucose at a sufficiently rapid rate to sup- 
ply the needs of the tissues. 
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To this theory of diabetic metabolism 
and the action of insulin Soskm 4 has 
taken exception. Since he vigorously 
supports the view that the primary de- 
fect in diabetic animals is an unrestricted 
formation of new glucose in the liver 
both from protein and fatty acids, he re- 
gards insulin as an inhibiting agent of 
these processes and, since the urinary 
glucose-nitrogen ratio (2 or 3 to 1) is 
not compatible with an impaired ability 
to oxidize glucose, he states that insulin 
does not influence glucose oxidation in 
the tissues. From his experiments he 
concludes that at the high blood glucose 
levels prevailing in depancreatized an- 
imals, the rate of oxidation is the same 
as in normal animals at their lower blood 
glucose level. In a recent extensive re- 
view he states that insulin catalyzes mus- 
cle glycogen formation from glucose but 
does not accelerate its oxidation. 

The truth of this hypothesis rests on 
2 premises (a) that fatty acids are con- 
verted into glucose in the liver; ( b ) that 
the peripheral oxidation of glucose is 
not impaired in depancreatized animals. 
The former has been debated for a 
number of years but the recent work of 
Stadie 16 would indicate that it does not 
occur. If this is so, it becomes exceed- 
ingly difficult to retain the second prem- 
ise, since the source of the large quantity 
of glucose required to account for the 
glycosuria plus a normal oxidation of it 
in the tissues cannot be protein and there 
is no evidence of any other substance, 
except fatty acids, that are present in 
sufficient quantity. 

Nevertheless, even if it is assumed 
that insulin does not accelerate glucose 
oxidation, the exact point in its inter- 
mediary metabolism at which this influ- 
ence is exerted is still problematical. The 
recent developments in knowledge of the 
enzyme systems involved, together with 
a clearer understanding of the reactions 


by which glucose is transformed into 
C0 2 and H 2 0, offers the possibility that 
in the near future the point at which in- 
sulin is necessary may be found. Krebs 
has already reported experiments from 
which he deduces that insulin partici- 
pates as a catalyst in the citric acid cycle 
( cf . above), but since this effect appears 
to be limited to bird muscle, its signifi- 
cance is somewhat limited. 

Recently, Haist, Campbell and Best 24 
have reported their findings on the influ- 
ence of various conditions on the insulin 
content of the pancreas. They find that 
a high carbohydrate diet increases the 
content, while fasting, fat feeding, or the 
injection of anterior pituitary extract 
bring about a depletion. The results 
with anterior pituitary extract are ex- 
ceedingly interesting, since, as has al- 
ready been pointed out, the continued 
injection of such an extract is able to 
cause a permanent diabetes associated 
with destruction of the islands of Lan- 
gerhans. 

3. Adrenal Cortex — A direct partici- 
pation of the adrenal cortex in the hor- 
monal control of carbohydrate metabo- 
lism has been the subject of vigorous 
debate for a number of years. The in- 
terest in this problem has centered not 
only in the interpretation of the altera- 
tions in carbohydrate metabolism that 
occurs in adrenalectomized animals, but 
also on their relation to the function of 
the adrenal cortex. This problem would 
appear to be capable of a simple solution 
were it not for the fact that other changes 
follow adrenalectomy that at first sight 
appear to be of greater significance than 
the disturbances in carbohydrate metabo- 
lism. 

The most important of these other 
changes are the widespread disturbances 
in water and electrolyte balance and, in 
consequence, several groups of investi- 
gators have concluded that the chief func- 
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tion of the adrenal cortex is the control 
of these phases of metabolism and that 
any alterations in carbohydrate metab- 
olism are of a secondary character. 

On the other hand, Britton and his 
colleagues have during the past 10 years 
steadily upheld the view that the regu- 
lation of carbohydrate metabolism was 
the “prepotent” function of this endo- 
crine gland. A final solution of this prob- 
lem is not yet available but the experi- 
mental facts now clearly indicate that the 
alterations in carbohydrate metabolism 
following adrenalectomy or the injection 
of cortical hormone into normal animals 
are of such a character that they can 
hardly be dismissed as of minor impor- 
tance. Consequently, any theory of cor- 
tical function must link both the altera- 
tions in carbohydrate and electrolyte 
metabolism. Such an all inclusive theory is 
not yet available, but it would appear that 
the cortical hormone is related to some 
metabolic process which has a relation- 
ship in both these aspects of metabolism. 
Furthermore, consideration must be 
given to the observations of Long, Kat- 
zin, and Fry 1 that the cortical hormone 
also effects protein metabolism, particu- 
larly in fasting animals, in which a 
marked increase in the rate of tissue pro- 
tein catabolism is brought about follow- 
ing its injection. 

The main observations indicating that 
the adrenal cortex participates directly in 
the regulation of carbohydrate and pro- 
tein metabolism are as follows : 

(a) Adrenalectomized animals suffer 
depletion of their carbohydrate levels in 
liver muscle and body fluids (Long, Kat- 
zin and Fry ; Britton and Silvette) . 

(b) Fasting adrenalectomized animals 
excrete less nitrogen than normal fast- 
ing animals (Long, Katzin and Fry ; 
G. T. Evans). 


( c ) Phloridzinized-adrenalectomized 
rats excrete less glucose and nitrogen 
than intact animals (G. T. Evans). 

(d) On exposure to low oxygen pres- 
sures, fasted normal rats increase their 
liver glycogen and urine nitrogen while 
adrenalectomized rats do not (G. T. 
Evans). 

(e) Adrenalectomy alleviates a total 
or partial pancreatic diabetes. 

(j) The injection of cortical extract or 
crystalline steroids isolated from the 
adrenal cortex into fasting adrenalecto- 
mized or normal animals is followed by 
striking increases in liver glycogen and 
by mild hyperglycemia. Since the mus- 
cle glycogen is unchanged, a new forma- 
tion of carbohydrate must have taken 
place from noncarbohydrate sources and 
this source is apparently protein, since 
these also occur in increased nitrogen ex- 
cretion of sufficient magnitude to account 
for the increased carbohydrate found. 1 

(g) The mild diabetes of hypophy- 
sectomized-depancreatized or adrenalec- 
tomized-depancreatized animals can be 
exacerbated by injection of cortical ex- 
tract. Furthermore, the diabetes of par- 
tially depancreatized rats may also be ex- 
acerbated even to the point when fatal 
diabetic coma is precipitated. 1 

(7i) Injection of cortical hormone or 
the adrenotropic hormone of the anterior 
pituitary will inhibit insulin convulsions 
in mice, apparently by increasing the 
quantity of carbohydrate in the body. 25 

(*) The rapid depletion of the carbo- 
hydrate levels of fasting hypophysecto- 
mized rats may be prevented by injec- 
tion of cortical extract or, if already 
depleted, may be restored. This effect is 
also accompanied by an increased nitro- 
gen excretion. 1 

The common denominator of all these 
varied observations would seem to be the 
effects on protein catabolism. In condi- 
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tions where this is proceeding at an en- 
hanced rate, as in fasting, phloridzin or 
pancreatic diabetes, removal of the 
adrenal glands reduces the rate of tissue 
protein breakdown, thus not only re- 
ducing the nitrogen excretion but conse- 
quently the quantity of glucose made 
available to the organism. This is re- 
flected by lowered carbohydrate levels in 
the liver and body fluids. Conversely, 
the injection of an excess of the hormone 
drives up the rate of protein breakdown, 
making available glucose from the cata- 
bolism of the resulting amino-acids. In 
depancreatized animals this results in an 
increased glycosuria and nitrogen excre- 
tion, so that it is fair to regard the cor- 
tical hormones as possessing “diabeto- 
genic” activity. 

The relationship between the anterior 
pituitary and adrenal cortex in their ef- 
fects on metabolism is a complicated one 
inasmuch as the level of activity of the 
cortex is controlled by the corticotropic 


hormone of the pituitary. Consequently, 
the injection of crude extracts of the lat- 
ter may not only act directly on the tis- 
sues, apparently inhibiting glucose utili- 
zation, but may also by their stimulation 
of the adrenal cortex increase the rate of 
glucose formation. These 2 effects are of 
course found after removal of the pan- 
creas and raise the important point that 
the diabetic syndrome may not only be 
produced by insulin deficiency but also 
by anterior pituitary and adrenal cortical 
hyperactivity. 

It may be definitely concluded, how- 
ever, that the adrenal cortex is an im- 
portant member of the system of endo- 
crine glands that regulate metabolism 
and while many questions remain unan- 
swered, it would appear to be concerned 
with these processes by which glucose is 
made available to the organism at times 
when either the supply from other 
sources is deficient or when unusual de- 
mands are made for this material. 


DIABETES 

By Frederick M. Allen, M.D. 


Experimentation — Among a mass of 
experimental work too vast to be re- 
viewed, the role of the anterior hypophy- 
sis is still the outstanding development. 
The investigations throwing greater 
light upon the influence of the hypophy- 
sis, the adrenal cortex, and other glands 
serve also to confirm pancreatic defi- 
ciency as the central feature in diabetes. 
The injections of anterior pituitary ex- 
tract, which produce a true permanent 
diabetes in animals, also cause hydropic 
degeneration of the islands of Langer- 
hans. 26-30 The action is not merely 
upon the pancreas, because in totally de- 
pancreatized animals the hypophyseal 
injections increase the sugar produc- 
tion, while hypophysectomy markedly 


ameliorates this and all other symptoms. 
Inasmuch, however, as hydropic degen- 
eration is known to be the result of 
functional overstrain of the pancreatic is- 
lands, the hypophyseal excess evidently 
acts directly or indirectly to break down 
the beta cells of these islands by over- 
strain. Accordingly, even the diabetes 
of hypophyseal origin is still a pan- 
creatic diabetes. 

Further evidence is furnished by the 
fact that the hydropic changes in the 
islands are prevented if the animals re- 
ceiving the hypophyseal injections are 
at the same time treated by 1 of 2 
methods, i. e., (a) fasting, (b) insulin 
injections. Also under these conditions 
no diabetes results. The scientific sup- 
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port of the treatment ut diabetes by 
fasting or unclernutrition is thus strength- 
ened In their most recent paper, Best 
and collaborators" 1 also make interest- 
ing suggestions concerning future possi- 
bilities of pre\ enttng or curing the incip- 
ient stages of human diabetes. 

Diagnosis — It remains a fact that if 
a suspected individual is given a high 
carbohydrate diet for a few days, and 
an analysis of blood and urine is then 
made within an hour after a meal high 
in starch and sugar, a sufficient excess 
of glucose will nearly always be found 
to reveal diabetes if present. When a 
more formal or positive test is needed, 
the Exton plan of giving 50 Gm. glucose 
and repeating it in ^ hour has received 
further corroboration 32 as being superior 
to the former single administration of 
a larger quantity. The essential point is 
that in a nondiabetic the blood sugar 
tends to fall after the second glucose 
dose, while in a diabetic it rises higher. 

Incidental mention may be made of a 
simplified method of testing for glyco- 
suria without the inconvenience of liquid 
or heat. The former Nylander reagent, 
consisting of an alkaline bismuth solu- 
tion which is blackened by glucose, has 
been modified to a white powder and 
introduced commercially under the name 
of galatest. This powder darkens when 
merely moistened with sugar-containing 
urine. The test is not as delicate as the 
usual Benedict method and should not 
replace the latter, but is sometimes con- 
venient for patients travelling or under 
other conditions. 

Complications and Mortality — The 
vascular complications, particularly gan- 
grene, remain as the most important 
practical problem because of their pre- 
eminence as causes of disability and 
mortality. The best recent discussion is 
in the latest edition of Joslin’s text- 
book. 88 There has not yet been success 


in establishing any single substance, 
such as sugar or fat, as a specific chem- 
ical cause. Although the influence of 
the diabetes itself is partially ques- 
tioned, 34 this factor seems to be estab- 
lished by abundant evidence, including 
the experience with children in Joslin’s 
clinic. “In the 150 cases with duration 
15 years or more with onset in child- 
hood, nearly 50 per cent of those studied 
have shown calcified arteries in the legs 
by roentgen- ray.” The present writer 
regards prevention as the supreme prac- 
tical consideration, inasmuch as efficient 
control of the diabetes seems capable of 
obviating these and other complications. 

General Therapy — The prevailing 
treatment of diabetes is dominated 
broadly by 2 factors, viz., the introduc- 
tion of high carbohydrate diet and of 
protamine insulin. Physicians and 
specialists are divided into 3 schools: 

(1) Those who insist upon normal 
urine and normal blood sugar and who 
use various devices for accomplishing 
this result, such as limiting the daily 
amount of carbohydrate (perhaps 100 
to 150 Gm. total), dividing this carbo- 
hydrate into multiple lunches at various 
hours, using various combinations of pro- 
tamine and regular insulin, or, if neces- 
sary, abandoning protamine insulin in 
favor of regular insulin. (Cf. Marks 35 .) 

(2) Holders of intermediate views, 
ranging from those who allow hypergly- 
cemia but not glycosuria, up to those 
who permit excretion of as much as 10 
to 20 per cent of the ingested carbo- 
hydrate. All in this group hold the idea 
of controlling diabetes, but believe the 
moderate laxity to be justified by con- 
venience, avoidance of insulin reactions, 
or supposed dangers in elderly patients 
or those with cardiac or vascular com- 
plications. 

(3) A radical group who discard all 
established standards of diabetic control, 
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giving heed only to the amount of sugar 
metabolized and ignoring the amount 
excreted. 

It is well known that recovery from 
wounds and infections can occur even 
when the sugar is high. 36 The Cornell 
Medical School has sanctioned a plan 37 
of giving enough protamine insulin to 
assure subjective well-being and absence 
of polyuria, acidosis, or loss of weight, 
and completely disregarding continuous 
heavy glycosuria. 

Insulin can cover so many blunders 
in treatment that it has given rise to 
many false conclusions. It is at least 
proper to remind practitioners that no 
treatment should be employed until it is 
supported by proof. No proof based 


upon brief experience of 1 year or sev- 
eral years is adequate for diabetes The 
benefits of thorough control are ade- 
quately proved. Inadequate control cre- 
ates liability to progressive loss of tol- 
erance and also various symptoms. Fur- 
thermore, every experienced therapist is 
apt to remember patients who, either 
with or without the use of various quan- 
tities of insulin, have come to him with 
the complaint’ “Doctor, for 10 or 15 
years I knew I had sugar in the urine, 
but I felt well, I didn’t have weakness 
or thirst or loss of weight, the druggist 
never found acetone in my urine, and 
when I cut myself I healed up all right. 
Why should I now have this gangrene 
in my foot ?” 


HYPERINSULINISM (Hypoglycemia, hypoglycosis) 

By Frank N. Allan, M D. 


Hyperinsulinism and hypoglycemia 
have become important clinical prob- 
lems in less than 2 decades. Contribu- 
tions to medical literature under these 
titles have been rapidly increasing, but 
confusion still exists in regard to their 
interpretation. There is need to analyze 
the meaning of these diagnostic terms. 

Definitions — The name “hyperinsu- 
linism” implies overproduction or ex- 
cessive action of insulin. Apart from 
administration of insulin, it can originate 
only from an abnormal pancreas which 
secretes more insulin than is needed by 
the body for its normal requirement. 

Hyperinsulinism is manifested by 
hypoglycemia and the symptoms which 
accompany the fall of the sugar content 
of the blood to a low level. Yet hypo- 
glycemia can occur from other causes 
and does not by any means invariably 
indicate hyperinsulinism. Furthermore, 
hypoglycemia of mild degree appears to 
be normal for some individuals, and 


hypoglycemia of even advanced degree 
may occur without any symptoms. This 
term, therefore, does not indicate any 
true pathologic condition or clinical pic- 
ture. It merely serves to classify the lab- 
oratory report of blood sugar estimation. 

The term ", hypoglycosis' ” is proposed 
by the Reviewer to apply to all the clin- 
ical phenomena which may result from 
abnormal decrease in the sugar content 
of the blood or body tissues. Since the 
diagnosis of spontaneous hyperinsulinism 
cannot be made with certainty without 
examination of the pancreas through sur- 
gical exploration or autopsy, it is neces- 
sary to consider together all the factors 
which may be concerned with hypogly- 
cosis. 

Incidence of Hypoglycemia — Many 
physicians are still inclined to consider 
the blood sugar probably abnormal when 
it is found below 80 mg. per 100 cc.. 
and certainly abnormal when less than 
70 mg. The study of the blood sugar 
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values made b\ John in 192S should be 
recalled. In an anahsis of 22,808 blood 
sutrar determinations made m nondia- 
betic cases he found the figures SO or 
less in over 15 per cent, and 70 or less 
in approximately 4 per cent. Eleven 
readings were 40 or under; the lowest 
was 30. These low values were appar- 
ently normal for the individual; there 
were no special complaints in the cases 
especially investigated. These observa- 
tions have been confirmed recently by 
Hart and Lisa. 3S Routine fasting blood 
sugar tests were made for 21,000 pa- 
tients. The blood sugar was below 7 SO 
in 1 1 per cent of cases. It was under 70 
in 3.5 per cent, and in 18 cases was 
under 40 ; the lowest reading was 26. In 
only the latter case was the blood sugar 
test made at the time of an attack which 
was attributed to hypoglycemia. In all 
the other cases the patients were with- 
out any evidence of hypoglycemic shock ; 
in none was hyperinsulinism discovered. 

Rector and Jennings found that hypo- 
glycemia without symptoms was even 
commoner in children. Among 572 chil- 
dren under 12 years admitted to the hos- 
pital for conditions unrelated to hypo- 
glycemia the blood sugar was from 69 
down to 50 in 43 cases, an incidence of 
symptomless hypoglycemia of 7.5 per 
cent. Hartmann, 39 and Miller and 
Ross 40 found that the blood sugar of 
newborn infants in the first 48 hours of 
life was frequently below 40, without 
symptoms. Tests made in the case of 
infants of diabetic mothers averaged 
lower but Miller and Ross concluded that 
the blood sugar does not seem important 
in relation to symptoms. 

The great frequency of hypoglycemia 
without apparent clinical significance in- 
dicates the need for a term which can be 
applied where there is actually evidence 
of a deficiency of sugar. Hypoglycosis 
should serve as a suitable designation for 


these cases in which low blood sugar is 
really accompanied by ill effects. 

In contrast to the frequency of hypo- 
glycemia, proven hyperinsulinism is rare. 
Including the first known case of hyper- 
insulinism due to islet tumor (Wilder, 
Allan, Power and Robertson), seen in 
1926, there were only 12 cases at the 
Mayo Clinic up to 1939. 41 The total 
number of cases on record in 1940 was 
96, according to Frantz. 42 Additional 
case reports appear from time to time 
from various sources but as yet few large 
hospitals have had more than 1 or 2 
cases in which the diagnosis has been 
verified. 

Although hyperinsulinism related to 
known organic disease is rare, it is 
thought by some that many of the cases 
of hypoglycemia represent functional hy- 
perinsulinism. Whether this is true or 
not, conditions which may require con- 
sideration of hyperinsulinism are seen 
not uncommonly. It is difficult to deter- 
mine the actual incidence of pathologic 
hypoglycemia or hypoglycosis because of 
varying standards of diagnosis and be- 
cause the symptoms may be misinter- 
preted. 

Symptoms — The faintness, nervous- 
ness, palpitation, sweating, peculiar sen- 
sations, mental confusion, loss of con- 
sciousness and convulsions resulting 
from hypoglycosis of any type are not 
pathognomonic. The variability and di- 
versity of the symptoms make the clinical 
picture appear complex, but recognition 
of the disorder is simplified by a common 
characteristic which deserves emphasis, 
i. e., the symptoms tend to occur when 
the stomach is empty and subside after 
eating, particularly when food or drink 
rich in sugar is consumed (F. N. Allan). 

The various neuropsychiatric manifes- 
tations of hypoglycosis have been given 
special attention since insulin treatment 
of schizophrenia became popular. A 
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good summary of these problems has 
been, presented by Moersch, writing with 
Kepler and with Kernohan. 43 

Angina pectoris suffered by 2 pa- 
tients, presumably free from organic 
heart disease, was described by Wein- 
stein and Mattikow, 44 when there was 
relatively slight depression in the blood 
sugar, reaching 54 in 1 and 52 in the 
other case. In the presence of coronary 
sclerosis it would be expected that an- 
gina pectoris might be precipitated read- 
ily by hypoglycemia, but such an ex- 
perience seems to be rare. Heyn and 
Sommer 45 reported a case of islet tumor 
with hypoglycemic symptoms for 7 
years, terminating in death from heart- 
failure. In this case the heart disease 
was probably independent of the hyper- 
insulinism, but the fatal breakdown may 
have been provoked earlier on account of 
the frequent recurrence of hypoglycemia 
attacks. 

Persistence of neuropsychiatric symp- 
toms and signs has been reported in an 
increasing number of cases in which 
there has been prolonged hypoglycemia 
either because of overdosage with insulin 
injections or because of spontaneous hy- 
poglycosis. Mental deterioration, aphasia 
and hemiplegia have been described and 
post-mortem examination has shown 
multiple hemorrhages and degenerative 
changes affecting all parts of the 
brain. These changes - have been de- 
scribed by Moersch, 43 Malamud and 
Grosch, 46 and Layne and Baker 47 
and others. Freedman 48 observed hy- 
perplastic changes in the pituitary in 2 
autopsied cases of islet cell tumor, but 
clinical evidence of disturbed pituitary 
function was not apparent. The develop- 
ment of a persistent neurasthenic state 
has been described. 49 Whether this is 
also due to an organic change in the 
brain or whether it results merely from 
apprehension and worry on account of 
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the constant threat of disability and col- 
lapse is difficult to determine. 

Etiology — Hyperinsulinism has been 
known to arise from islet tumors of the 
pancreas since the observation of the case 
reported by Wilder, Allan, Power and 
Robertson in 1927. In this case the 
tumor was malignant and metastatic 
lesions w T ere present. Only 4 other such 
cases have been reported. The analysis 
of all reported cases of islet cell tumor 
with hypoglycemia, made by Frantz, has 
shown that malignant tumors are fortu- 
nately m the minority. The tumors were 
benign m 70 of 96 cases. Twenty-one 
others showed suggestion of malignancy, 
but in a large number of these followed 
for varying periods after excision there 
was no sign of recurrence and there is 
hope that not all were actually malignant 

The size of islet tumors varies tremen- 
dously. The smallest are microscopic ; 
the largest on record weighed 501 grams 
and measured 9 5 by 8.5 cm. The aver- 
age diameter is 1 to 2 cm. Multiple 
tumors have been observed in an impor- 
tant number of cases, and it is vitally im- 
portant to consider this when surgical 
treatment is undertaken. In the first 
case in which double tumors were en- 
countered (Judd, Allan and Rynearson), 
both were readily seen and removed, but 
in some cases when an apparently soli- 
tary tumor has been removed, failure to 
secure relief has led to a second opera- 
tion and discovery of a second tumor, 
missed at the first. Whipple 51 found a 
pair of tumors in 3 of 15 cases. Four 
tumors were found in a case described 
by Conn. 52 

Hyperplasia of the islands of Langer- 
hans in adult cases of hypoglycemia is 
rarely seen, but a case reported in 1939 53 
has been added to those described earlier 
(John; Phillips). The observation of 
hyperplasia in infants born of diabetic 
mothers, described by Dubreuil, and 
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later shown to be related to fatal hypo- 
glycemia by Gray and Feemster, has 
been repeated by Gordon. 

An unusual case of hypoglycemia was 
cured by removal from the pancreas of 
a calcareous mass, measuring 2.5 by 3 
cm. ( Herrmann and Gins) . Examina- 
tion did not show any glandular secreting 
growth but presumably liyperinsulinism 
had been present, since the symptoms 
were related to the presence of this lesion 
in the pancreas. 

In addition to islet tumor and islet 
hyperplasia, spontaneous hypoglycemia 
has been found in association with ex- 
tensive liver damage and in cases with 
disease of the adrenals, pituitary and also 
the brain. Meakins 54 has described 3 
cases in which hypoglycemia occurred 
after encephalitis, which later led to Par- 
kinson’s syndrome. As a rule, the evi- 
dence of the underlying disease outside 
of the pancreas had been clear cut, but 
Coller and Jackson 55 reported hypogly- 
cemia attributed to hepatitis in associa- 
tion with gall-bladder disease in which 
the source of the trouble was discovered 
only after careful and detailed scrutiny. 
In their cases in which the liver damage 
had presumably not progressed far, there 
was recovery after operation for removal 
of the gall-bladder. 

All cases without any evidence of or- 
ganic disease have in some quarters been 
classified as functional hyperinsulinism. 
Harris is commonly given credit for dis- 
covery of “hyperinsulinism,” and many 
publications refer to his report of 3 cases 
in which there were mild hypoglycemia 
symptoms, published in 1924. Yet as 
Whipple and Frantz, and Wilder 41 have 
pointed out, his observation of the rela- 
tion of clinical symptoms to hypoglyce- 
mia was antedated by others (Parker 
and Finley ; Gibson and Lorimer). Fur- 
thermore, there is doubt regarding the 
actual role of insulin and the pancreas in 


these cases. Yet, Harris deserves great 
credit for making more wddely known by 
publications and addresses, the clinical 
picture associated with abnormally low 
blood sugar. 

Diagnosis — When symptoms suggest 
low blood sugar, the clinical impression 
must be confirmed by the blood sugar 
determination and the test must be made 
right at the time that the symptoms are 
present. Wilder has emphasized the im- 
portance of the fasting test. If this is 
below 50, it is likely to mean that the 
symptoms have an organic basis. If pro- 
vocative measures, including muscular 
exertion and sugar tolerance tests, have 
to be employed to cause return of symp- 
toms, they are likely to be mild and 
functional. 

The character of the blood sugar 
curve in sugar tolerance tests is not a 
good guide in differential diagnosis. It is 
common for many normal people to have 
terminal depression of the blood sugar 
curve at the end of the test. Wheelon 56 
found further that a depression from the 
start of the curve, usually of slight degree, 
occurred in over 20 per cent of sugar 
tolerance tests made in 698 cases of vari- 
ous types. Nervous instability was com- 
mon in these cases but the relation of the 
blood sugar to the symptoms was indefi- 
nite. On theoretical grounds, a flat or 
falling curve of this type might be ex- 
pected in hyperinsulinism. This has not 
been true in actual experience. Malamud 
and Grosch 46 found that in the reported 
cases of actual hyperinsulinism with islet 
tumor the dextrose tolerance was more 
likely to be high. Conn 52 found that the 
type of sugar tolerance curve was modi- 
fied greatly by the type of feeding given 
beforehand. 

After finding a low blood sugar test, 
it must be demonstrated that raising it 
to normal will relieve the symptoms. 
Then when the symptoms have been 
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identified with a low blood sugar level, 
the possible origin must be analyzed. 
Conn 57 has emphasized the value of de- 
tailed studies of liver function to differ- 
entiate hepatic hypoglycemia from hy- 
perinsulinism. In the absence of gross 
evidence of disease it may be impossible 
to determine the cause without explora- 
tion of the pancreas. 

Treatment — The ingestion of sugar 
or other carbohydrate food should re- 
lieve any symptoms related to actual 
hypoglycemia, but the problem in treat- 
ment is to stabilize the blood sugar level, 
and prevent their appearance. Increas- 
ing the carbohydrate content of the diet 
and adding lunches between meals and 
at night, to supplement the diet, is the 
most direct treatment. Yet the need for 
eating so frequently may be troublesome, 
and the results may continue to be more 
or less incompletely effective. 

In mild cases, other adjustments of 
the diet are more helpful. Restriction 
of carbohydrate intake, and increase 
in the fat content have been used with 
success, and a high protein diet has 
also been recommended 57 Such diet 
plans are designed to reduce the stimu- 
lation of insulin production and to provide 
glucose for utilization more slowly and 
steadily. The use of small doses of in- 
sulin to prevent rise in blood sugar after 
meals, and the consequent stimulation of 
the endogenous insulin supply, proposed 
by John, has also been employed by 
others, with benefit in a small number of 
cases. 58, 59 

Surgical treatment must be considered 
when dietary management fails to pre- 
vent severe symptoms. There has come 
to be general agreement regarding the 
following indications for exploration of 
the pancreas: (1) Repeated fall of the 
blood sugar below 50; (2) simultaneous 
occurrence of severe symptoms, causing 


disability m spite of attempts to relieve 
them by dietary regulation; (3) definite 
relation of the symptoms to the blood 
sugar level, shown by prompt relief after 
administration of sugar, and (4) exclu- 
sion of disorders affecting organs other 
than the pancreas. 

The most comprehensive review of the 
results of surgical treatment was pub- 
lished by Whipple 51 in 1938. At that 
time he analyzed the results of excision 
of tumors in 56 cases on record. Bril- 
liant relief was known to occur in all but 
5 instances. In these cases there may 
have been a second tumor remaining in 
the pancreas ; in fact, a second operation 
led to discovery of a second hidden tu- 
mor in several cases. 

What to do if the initial exploration of 
the pancreas reveals nothing abnormal 
is a problem which must tax the judg- 
ment of the surgeon. Resection of part 
of the pancreas when a tumor has not 
been found had not proved of any great 
benefit in the earlier cases reported 
(Judd, Allan and Rynearson), but in a 
few cases in recent years, encouraging 
results have been claimed (Thomason; 
Graham; David 60 ). If the decision to 
operate has been based on the 4 points 
listed above, the surgeon must be pre- 
pared for radical measures. If, however, 
surgical treatment has been undertaken 
with weak evidence for actual hypoglyco- 
sis, resection of the pancreas is certainly 
not warranted. 

A unique form of treatment was un- 
dertaken by Walters in 1934. Not find- 
ing any tumor or other gross change in 
the pancreas, he placed a ligature about 
the midportion of the gland. The 
hypoglycemic symptoms decreased ; later 
diabetes developed. No other reports of 
such treatment have appeared since then, 
no doubt because of the fear of the haz- 
ard from necrosis of the pancreas. 
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OBESITY 

By Joseph T. Beardwood, Jr., M.D. 


It is of interest to note the continued 
interest in drug therapy, other than thy- 
roid, in the treatment of obesity. It is 
also gratif\ing to observe the increased 
interest in obesity in children, and the 
\ arious attempts made to evaluate and 
treat this condition. The question of 
impaired carbohydrate metabolism in 
obesity has been one that has aroused 
interest for some time. 

Hubbard and Beck 01 report their ob- 
servations on a series of 39 cases. No 
method of selection was used except 
that patients with diabetic symptoms 
were not studied. Otherwise, all pa- 
tients presenting themselves at the clinic 
whose weight was reduced to an extent 
considered reasonably satisfactory and 
on whom the second dextrose tolerance 
was obtained after weight reduction 
have been included. Of the 39 patients, 
all but 2 were women from 25 to 72 
years of age (average 44 years). The 
average time during which the patients 
took the diet before the tests were re- 
peated was 350 days, with extreme 
values of 196 and 862 days. During 
this period they lost between 26 and 
110 pounds (11.6 and 50 kg.) ; the aver- 
age weight lost was 58 pounds (26.3 
kg.). The proportion of patients who 
showed abnormal dextrose tolerance tests 
before weight reduction was 87 per 
cent but the degree of abnormality was 
not marked. After weight reduction, 90 
per cent of the patients showed some 
improvement in the test and only 23 
per cent showed any demonstrable ab- 
normality. The improvement in dex- 
trose tolerance appeared to be due to 
the weight reduction rather than directly 
to the diet, for (1) the change in the 
curve persisted when the amount of 
carbohydrate fed was increased; (2) it 


was of a type which could not be ex- 
plained readily by the ingestion of diets 
low in food value, and (3) it paralleled 
roughly the changes in weight. 

Obesity and Hypertension — The 
relationship of obesity and hypertension 
is very important. Many extensive and 
exhaustive insurance statistical studies 
show that hypertension is associated 
with overweight and is usually in a 
direct proportion to the question of over- 
weight. Wood and Cash 62 have attacked 
this problem from an experimental 
angle, and from these experiments it 
seems clear that both normal dogs and 
dogs with experimental hypertension 
produced by 2 different methods show 
marked increase of systolic blood-pres- 
sure when caused to gain large amounts 
of weight by feeding them a diet com- 
posed chiefly of beef fat. Though the 
final explanation of this rise in blood- 
pressure is not known, it seems most 
probable that it is intimately associated 
with the increase of body weight. This 
assumption is further supported by the 
fact that 2 dogs, whose weight was 
maintained by feeding raw beef only, 
showed no change in blood-pressure, 
while 1 dog, fed entirely on raw beef in 
amount sufficient to cause marked gain 
in weight, developed marked elevation 
of both systolic and diastolic pressure. 
Though it is of considerable added in- 
terest that the diastolic pressure of this 
latter animal showed such a marked rise 
during the period of excessively abund- 
ant high protein diet, their studies of 
the experimental conditions to which 
this dog was subjected are not yet ade- 
quate to justify further comment. 

It has been of much interest to the 
Reviewer that both groups of dogs, hy- 
pertensive and normal, gaining weight 
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on a high fat diet have shown a rise of 
systolic pressure only. This observation 
suggests that the hypertension of obesity 
is in some way fundamentally different 
from the hypertension experimentally 
produced by interference with blood flow 
through the kidneys, under which con- 
dition the diastolic as well as the systolic 
pressure is always elevated. 

Weight reduction in patients has been 
followed by a fall in blood-pressure and 
symptomatic improvement. Although 
this particular phase of the discussion 
does not fall within the scope of this 
paper we are not unmindful of the fact 
that improvement following weight re- 
duction is not based on systolic blood- 
pressure fall wholly, but mainly upon me- 
chanical and chemical factors, particu- 
larly in reduction of cardiac work for 
exercise. This similarity in behavior of 
systolic blood-pressure relative to body 
weight in dog and man does not imply a 
causal relationship between obesity and 
essential vascular hypertension. Further- 
more, the rapidity of forced weight gain 
and weight loss in these dogs partially 
invalidates any careful comparison with 
clinical experience. The true relation- 
ship of obesity to human hypertension 
remains to be shown, but an explanation 
previously suggested, that obesity may 
act mechanically to produce increased 
resistance in the peripheral vascular 
stream bed, seems most likely. 

Drug Therapy — Ersner, 83 in a study 
of 500 cases, states that in obesity 
amphetamine sulfate has proved to be 
the “drug of choice” in obtaining excel- 
lent results. No serious complications 
were encountered. Only obese patients 
who gave a history of overeating were 
selected for treatment. After a physical 
examination the patient was put on a 
diet of from 1200 to 1500 Calories daily. 
This diet consisted of dry cereals, 
skimmed milk, tea or coffee (without 


sugar or cream), fresh and stewed fruits, 
raw and cooked vegetables, 1 slice of 
bread with each meal and the choice of 
from 6 to S ounces of meat, fish, chicken, 
cottage cheese or 2 eggs daily. The pa- 
tient was cautioned to limit the intake of 
fluid and to make certain of a daily evac- 
uation. The patient was given the first 
week’s medication (the smallest possible 
dose) and thereafter returned every 
week for a check-up and further medi- 
cation. The drug was withdrawn at the 
end of ever}’- month or the loss of the first 
20 pounds (9 kg.) and subsequent 15 
pounds (6 7 kg.), and for the ensuing 
week some brand of vitamin B, C and 
G was prescribed to make up for any 
deficiency in the diet caused by the pa- 
tient’s carelessness. After each of these 
vitamin periods the previous week’s dos- 
age was again prescribed and then in- 
creased the following week. This per- 
mitted the final strength of the drug, 
one 10-mg. tablet after each meal, to be 
reached in about 3 months. The amount 
of weight to be lost at any 1 course of 
treatment was never to be more than 
one-fifth or one-sixth of the patient’s 
greatest weight. If the new final weight 
was far from the nearest calculated nor- 
mal chart weight (according to height 
and age), the patient was instructed to 
return in from 4 to 6 months, when 
again this procedure would be repeated 
Thus, no patient in the series showed 
any untoward effects from the loss of 
weight, even though as much as 60 
pounds (27 kg.) was lost by 1 patient in 
the course of 3 months. The average 
weight lost for the first week amounted 
to 5 pounds (2.3 kg.). The average loss 
for a course of treatment (from 3 to 12 
weeks) was 3% pounds (1.4 kg.) per 
week. 

With the exception of the vitamin 
week, there were but few occasions when 
a continuous and sustained loss of weight 
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was not obtained ; 1 00 per cent co- 
operation was requested. Invariably mos.t 
of the patients would voluntarily say 
that they were feeling much better or 
had much more pep. All agreed that the 
loss of appetite made dieting easy. With 
the small graduated doses of ampheta- 
mine sulfate employed, the systolic and 
diastolic readings, when hypertension 
was present, usually dropped to normal. 
Whether this drop toward normal was 
directly due to the action of the drug 
or to the loss of weight is a question. 
Several instances of hypotension became 
normal during the course of treatment. 
Normal blood-pressures were not affected 
or were slightly, if at all, lowered. 
There was but little change in the meta- 
bolic rate during the course of treat- 
ment. A marked progressive improve- 
ment in urines containing albumin, sugar 
and hyaline and granular casts was ob- 
served, indicating that amphetamine sul- 
fate produces no injurious renal effects. 

There was little evidence of true ad- 
diction. In most instances, the medica- 
tion caused a mild constipation, which 
was easily remedied with a mild laxative 
or a simple lubricant, as liquid petro- 
latum. The reported untoward reactions 
of the drug should be of much signifi- 
cance to the dispenser and the novice 
who is about to prescribe it. The patient 
must be educated as to the possibility of 
its allergic reactions and of its cumula- 
tive effects. Self-medication and over- 
dosing must be eliminated to prevent any 
future fatalities. 

Obesity in Children 

In a report made by Kunstadter, 64 he 
states that whether a state of obesity is 
a result of an hereditary or constitu- 
tional factor, hyperalimentation or an 
endocrine disturbance, a state of over- 
nutrition exists for the particular obese 
child, i. e.j there is an excess of intake 


over the caloric requirement. It is ex- 
tremely difficult to obtain the co-operation 
of a child in exercising his will power, 
which makes a careful consideration of 
the emotional or psychologic aspects of 
treatment highly important. In cases of 
children of the Jewish race, the heredi- 
tary factor must be considered, since 
they are known to have a relatively high 
incidence of obesity. Parents often en- 
courage their children to eat, believing 
that a fat child is healthy. An attempt 
was made to get full co-operation from 
the parents so that they might encourage 
their children in the difficult task of 
adhering to a reducing diet. To the 
older children they explained the pur- 
pose of the diet, particularly with respect 
to health and a presentable appearance. 
Despite the use of a bulky high protein 
diet and thyroid extract for many pa- 
tients, appreciable weight loss was the 
exception rather than the rule. In fact, 
the use of thyroid extract frequently in- 
creased the appetite, and weight gain 
was not unusual unless the drug was 
increased to the point of tolerance. The 
major problem, therefore, was “How can 
the appetite be controlled so that a pre- 
scribed reducing diet will be adhered to ?” 

Treatment — Recently, Lesses and 
Myerson found that when benzedrine 
sulfate was administered to various 
psychotic adult patients, frequently there 
resulted a decrease in the appetite, a 
disappearance of the feeling of fatigue, 
and a beneficial influence on the state of 
mind. With the decrease in appetite, 
there resulted voluntary dietary restric- 
tion, and weight loss occurred in many 
patients. 

In view of the fact that the obesity of 
adults frequently begins in childhood be- 
cause of faulty food habits, and because 
co-operation by children is difficult to 
obtain, a therapeutic measure that might 
be of some help in the management of 
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this problem should be gratefully re- 
ceived by the pediatrician It is true 
that a great number of preadolescent 
obese children outgrow their obesity 
spontaneously, due to an apparent self- 
regulation of their neuroendocrine sys- 
tem which usually occurs during the 
transition from childhood to adulthood, 
nevertheless, a large proportion of obese 
children do not outgrow their obesity 
and require medical aid 

Benzedrine sulfate was administered 
to 30 obese children between 2 y 2 and 16 
years of age These children were se- 
lected after they failed to lose weight on 
a prescribed reducing diet Many, m 
addition, had received thyroid extract 
At first the drug was cautiously admin- 
istered m small doses After trial it was 
found that these were ineffective so that 
V 12 grain (5 mg ) was chosen as the 
initial dose, gradually increasing to what 
was considered an optimal effective dose 
according to the effect upon appetite and 
weight loss The drug was administered 
either 2 or 3 times daily, before break- 
fast and lunch, and after school, if a 
third dose was given The evening dose 
was avoided so that sleep would not be 
interfered with The maximum daily 
dose prescribed for any 1 patient was % 
gram (SO mg ) to a 14-year-old male 
weighing 168 5 pounds (76 6 kg ) The 
majority received a daily dose of 
from % to % gram (10 to 30 mg) 
Many of the children in the series took 
as much of the drug as was usually pre- 
scribed for adults, without untoward 
symptoms For this reason the optimal 
dose cannot be estimated on the basis of 
either age or body weight It is generally 
agreed that a definite tolerance to the 
drug not uncommonly occurs, so that, to 
be effective, the dose must frequently be 
increased However, most reports state 
that it seldom is necessary to go beyond 
% grain (50 mg ) a day, and the op- 


timal daih dose for the average adult 
patient usually does not exceed 3 s grain 
(20 mg ) 

In this series of children, the average 
weekly loss of v eight of 26 patients who 
received continuous treatment for over 2 
weeks was 0 831 pounds (0 377 kg) 
The greatest weight loss occurred dur- 
ing the first 2 weeks of treatment There 
was little or no variation in the basal 
metabolic rate while under benzedrine 
treatment Forty per cent of patients 
experienced unpleasant reactions at the 
onset of treatment However, withdrawal 
of the drug was necessary in only 4 
instances because of severe reactions 
The optimal effective dose for obese 
children was apparently between 3o and 
34 gram (10 and 30 mg ) daily Weight 
loss was primarily due to loss of appetite 
with subsequent decrease of food intake 
Improvement m the state of mind with 
increase of will power, was probably a 
contributory factor Withdrawal of the 
drug or decrease in the dose usuallv 
resulted in a return of appetite and an 
increase in weight 

Tolerance to the drug developed fre- 
quently, requiring gradual increase in 
the dose Treatment of these cases 
should always be under the supervision 
of a physician Examination of the blood 
of some of these patients revealed no 
significant variations in the blood picture 
for the use of the drug Because of the 
report of Fnedenberg relative to addic- 
tion to the drug, careful observation -was 
made in this series but revealed no actual 
craving for the drug although several 
patients stated that they believed it 
helped them with their dieting 

Obesity and Hypogenitalism 

Cervino 63 studied children between 
the ages of 7 ) 4 and 14 years, 9 of whom 
were boys, m whom obesity was asso- 
ciated with hypogenitalism. Some of the 
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cases presented s\niptoms resembling 
Frohlich’s syndrome; others were differ- 
entiated from the Frohlich type by a 
generalized distribution of adipose tissue 
and an exaggerated de\elopment of 
bones and muscles. Others, again, be- 
longed to an intermediate t\pe. Hypo- 
genitalism in the cases simulating Froh- 
lich’s syndrome was restored to normal 
conditions at puberty or later if retarda- 
tion of puberty occurred. The \arious 
features of the clinical picture, including 
personal and familial antecedents, age of 
onset, evolution, genital pathology, sec- 
ondary sex characteristics and gyneco- 
mastia, are discussed. 

Obesity with hypogenitalism dissimi- 
lar to Frohlich’s syndrome was found to 
date from birth or develop with the 
growing child, to continue after puberty, 
and either to undergo no modifications 
or to increase or decrease. In these pa- 
tients the head was large, the cheek 
bones and chin pronounced and the 
diameter of the thorax and pelvis large 
for the age and body build. The feet 
gave the impression of a flat-footedness 
that was only infrequently confirmed 
roentgenologically. Heredity played a 
significant part. There was also precocity 
in dentition and in the ability to walk 
and talk. The general health was good. 
The appetite was exaggerated but did 
not show the predilection for certain 
foods noted in the cases resembling the 
Frohlich type. Laboratoiy tests indicated 
normal levels of glycemia or a tendency 
to hyperglycemia. 

The author regards obesity with hypo- 
genitalism as due to modifications of the 
neurohypophyseal system. While the de- 
struction of the anterior lobe by itself 
has not been demonstrated to induce adi- 
posity, almost always damage to the 
hypothalmus is concomitantly observed. 
Damage to the anterior lobe could pro- 
duce hypogenitalism with low physical 


stature but not obesity. In the intimate 
connection between these 2 organs lies 
the explanation of many of the symp- 
toms observed in these cases. 

The transitory cases resembling Froh- 
lich’s syndrome may be due to damage 
done to the hypothalmus if the regula- 
tor)' processes of fat, carbohydrate and 
water metabolism are lodged here. At 
the same time the function of the hypoph- 
ysis (anterior lobe) may be normal or 
excessive. In retarded puberty cases 
there may exist a temporary hypofunc- 
tion of the hypophysis. Cases unlike the 
Frohlich syndrome in which, beside 
obesity, there is also seen a pronounced 
development of bone and muscles and 
occasionally a temporary hypogenitalism, 
suggest hypercorticalism. However, a 
functional increase of chromophil cells 
of the anterior pituitary may be involved. 
Restriction of carbohydrate and fat 
consumption gives better results in 
cases dissimilar to the Frohlich type 
than in those resembling it. 
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The early favorable reports on the use has summarized the collective results in 
of suliapyridine in pneumococcic pneu- 1991 treated patients with a mortality 
monia have been confirmed. Marriott 1 of about 5.5 per cent. At the same time. 
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surprisingly low mortality rates have 
been reported- follow mis* serotherapy, so 
that at the present time there is no exi- 
gence to prove the superiority of one 
form of treatment over the other in rela- 
tion to mortality. It is to be expected, 
however, that the added trouble and 
expense of administering serum will ren- 
der chemotherapy the method of choice 
provided equally good results and few 
hazards can be demonstrated consist- 
ently for the latter mode of treatment. 
At present several authorities advise the 
use of sulfapyridine in the uncomplicated 
case of lobar pneumonia but suggest spe- 
cific immune serum when (a) sulfa- 
pyridine has been given 18 to 24 hours 
without improvement; ( b ) the patient 
is over 40 years of age; (c) the patient 
is pregnant or in the early puerperium; 

(d) more than 1 lobe is involved; and 

( e ) when the blood culture is positive. 

More recent developments in the 

search for chemotherapeutic agents 
which are less toxic for the patient and 
more effective against bacteria have re- 
sulted in the synthesis of the thiazole 
derivatives of the sulfonamide group. 

During the past year the writer has 
been using sulfathiazole exclusively in 
the treatment of pneumococcic pneu- 
monia. Experimentally, the toxicity of 
sodium sulfathiazole is less than that of 
sodium sulfapyridine when injected into 
animals. Sulfathiazole is more readily 
absorbed into the gastrointestinal tract, 
more rapidly excreted in the urine, and 
is conjugated in much less degree. In 
these respects it resembles sulfanilamide 
more than sulfapyridine. At present, 
sulfathiazole appears to be equally as 
effective as sulfapyridine in the treat- 
ment of pneumococcic infections and 
more effective against staphylococci. Its 
main advantage is the lower incidence 
of nausea and vomiting, occurring in 20 
per cent of patients as opposed to the 


incidence of 60 per cent when sulfa- 
in ridine is used Other toxic manifes- 
tations of the 2 drugs are approximately 
the same in kind and frequency of oc- 
currence. Because sulfathiazole has been 
equally effective and causes less nausea 
and vomiting, it has become the drug of 
choice in the writer’s hands. The follow- 
ing discussion is concerned with the use 
of this drug although what is said may 
be equally well applied to sulfapyridine 

Modern Management of Pneumo- 
coccic Pneumonia — The diagnosis of 
pneumococcic pneumonia is made pre- 
sumptively on the basis of a history' of 
sudden onset with chill, fever, cough, 
pain in the chest, and rusty sputum, even 
though the physical signs be minimal 
early in the course of the disease. Imme- 
diately following the taking of the his- 
tory and the physical examination, a 
blood culture is made, sputum is sent 
to the laboratory for bacteriological ex- 
amination and typing and a blood count 
is made. If possible, a roentgenogram 
of the chest is taken at this time. De- 
pending on the size of the patient and 
the severity of the illness, 30 to 60 grains 
(2 to 4 Gm.) of sulfathiazole are given 
by mouth at once while waiting for the 
completion of the bacteriological study' 
of the sputum. Doses of 15 grains (1 
Gm.) of the drug are given every 4 
hours night and day. If in the ensuing 
few hours it is learned that bacteria 
other than the staphylococcus, hemolytic 
streptococcus, or pneumococcus are the 
cause of the disease, no more drug is 
given. If, however, type specific pneu- 
mococci, particularly of Types I, II, III, 
V, VII, VIII and XIV, are found in 
the sputum chemotherapy is continued 
and if any of the previously mentioned 
complications are present serotherapy 
may be started. 

Although pneumonia may be caused 
by a variety of organisms, it is suggested 
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that the use of sulfathiazole be reserved 
for those cases of clinical lobar pneu- 
monia caused by the hemolytic strepto- 
coccus, staphylococcus or pneumococcus 
of one of the following types (I, II, III, 
V, VII, VIII, and XIV), since these are 
the most invasive and the most common 
causes of typical lobar pneumonia The 
presence of the higher numbered types 
of pneumococci in the sputum of per- 
sons, who, after a cold, develop fever, 
cough, rales in the chest and roentgeno- 
graphic evidence of atypical pneumonia 
does not justify the use of chemotherapy 
unless there are definite indications that 
the pneumococcus is operative. At least 
50 per cent of healthy individuals carry 
these higher numbered types of pneumo- 
cocci in their mouths habitually, so that 
they are usually of no etiologic signifi- 
cance and may be merely coincidental 
findings in a patient whose pneumonia 
is caused by an organism not likely to 
be influenced by sulfathiazole Personal 
experience has shown that all of these 
patients with influenza or influenza-like 
involvement recovered without specific 
therapy. 

Even though one of the lower type 
pneumococci cannot be found at once in 
the sputum of a patient with a typical 
history of sudden onset with chill, pain 
in the chest, fever, cough, rusty sputum 
and leukocytosis, it is felt that specific 
chemotherapy should be started imme- 
diately. Too much weight cannot be 
placed on the importance of the history 
typical of lobar pneumonia. Subsequent 
examination of the sputum or examina- 
tion of the peritoneal washings of a 
mouse injected with the sputum may 
afford the information as to which or- 
ganism is the probable etiologic agent. 
Conversely, there does appear occasion- 
ally in the sputum of a person who has 
evidence of atypical pneumonia with a 
cold, cough, fever and rales in the chest. 


a pneumococcus of the lower numbered 
types. In this instance, it is advisable to 
treat such a person with sulfathiazole in 
the event that the organism may become 
invasive. 

Dosage — Sulfathiazole is more rap- 
idly absorbed and excreted than sulfa- 
pyridine so that greater care must be 
taken to maintain an adequate amount 
in the blood. The optimal effective level 
of sulfathiazole in the blood is still uncer- 
tain and various workers place it be- 
tween 2 to 10 mg. per 100 cc. of blood. 
The usual dose for the adult is 30 to 60 
grains (2 to 4 Gm.) by mouth initially, 
followed by 15 grains (1 Gm.) every 4 
hours. There remains some question as 
to how long such therapy should be con- 
tinued. Some clinicians discontinue treat- 
ment after 24 hours of normal tempera- 
ture while others continue to give the 
drug in diminishing doses for 7 to 8 
days after the onset of disease. In the 
writer’s experience, therapy has been 
stopped after 24 hours of normal tem- 
perature without untoward effect. The 
total amount given ranges from 360 to 
600 grains (24 to 40 Gm.), depending 
on the reaction. For children, the daily 
dosage averages 1 to 1% grains (0.06 to 
0.1 Gm.) per pound of body weight. 

It is always desirable to give the drug 
by mouth. However, if it is necessary to 
attain an effective level of the drug in 
the blood quickly because of severity of 
the disease or if the oral route is impos- 
sible because of nausea or vomiting or 
inability to take anything by mouth, the 
parenteral routes may be employed. 

The relative insolubility of sulfathia- 
zole makes it necessary to use the more 
soluble sodium salt. 

Solution for subcutaneous use may be 
made according to the method of Tap- 
lin 3 by dissolving from 45 to 105 grains 
(3 to 7 Gm.) of sodium sulfathiazole 
in 1000 cc. of physiologic saline. The 



376 


RESPIRATORY SYSTEM 


amount gi\en depends on the weight of 
the patient, the kidney function, and the 
state of hydration The solution is pre- 
pared b\ heating ph\ siologic saline to 
boiling and allow ing it to cool for 5 min- 
utes. Sodium sulfathiazole is then added 
and the solution is allowed to cool to 
room temperature. It may be allowed 
to run in subcutaneously at the rate of 
200 to 300 cc. per hour. Depending on 
the response of the patient and the level 
of the drug in the blood, this dose may 
be repeated in from 24 to 30 hours. The 
a\erage adult requirement to maintain 
an effective level in the blood is from 
90 to 120 grains (6 to S Gm.) a day. 
It is advisable to allow the required 
amount of solution to run in at regular 
6-hour intervals. Although this solution 
cannot be sterilized because sodium sul- 
fathiazole is not heat stable, there have 
been no local reactions observed. 

If it is desired to give sulfathiazole 
intravenously, the method of Long and 
Wood 4 for administering sodium sul- 
fapvridine can be used. The dose of 
sodium sulfathiazole is 1 grain (0.06 
Gm.) per kilogram of body weight. This 
is dissolved in enough sterile distilled 
water to make a 5 per cent solution. 
As for subcutaneous use, this solution 
cannot be sterilized; however, the pH 
is 10.7 to 10.8, so that it is bactericidal 
in some degree. This solution is allowed 
to run in intravenously at a rate not 
exceeding 5 cc. per minute. The dose 
may be repeated in 6 hours if necessary. 
If the drug cannot be taken by mouth 
at all, the intravenous and subcutaneous 
routes may be combined. It is important 
to remember that the 5 per cent solution 
for intravenous use is extremely irri- 
tating and will cause severe tissue dam- 
age if the needle gets out of the vein. 

At times in the severely sick patient 
who can take sulfathiazole by mouth it is 
advisable to supplement this with an 


initial dose of the drug intravenously 
calculated on the above scale, in order 
to raise the level in the blood immedi- 
ately. This may be repeated in 4 to 6 
hours, but usually an effective level is 
established by this time. 

While chemotherapy is being carried 
on, the level of the drug in the blood 
should be measured daily and the con- 
centration kept between 2 and 10 mg. 
per 100 cc. of blood. It is further recom- 
mended to examine the urine for blood, 
count the erythrocytes and leukocytes, 
and measure the hemoglobin daily in 
order to be aware of any severe change 
which might indicate the onset of an 
untoward reaction to the drug. 

Ordinarily there is clinical improve- 
ment with decline of temperature in 24 
to 48 hours following the administration 
of sulfathiazole for pneumococcic pneu- 
monia. 

If after 48 hours no improvement is 
noted, further search for some other 
cause of disease should be made and 
if after maintaining an effective level 
in the blood for 3 or 4 days no benefit 
is observed, the drug should be stopped. 
Frequently in such cases the additional 
burden of drug poisoning is added to the 
patient sick with a disease against which 
sulfathiazole has no effect. 

Toxic Reactions — Toxic reactions 
which may be dangerous include acute 
hemolytic anemia, jaundice, agranulocy- 
tosis, renal calculi, hematuria, erythema, 
and fever. Headache, nausea, vomiting, 
and cyanosis, unless severe, are no more 
than troublesome. The occurrence of 
any toxic reaction classified as dangerous 
contraindicates using the drug again. 
Although agranulocytosis may be a man- 
ifestation of drug toxicity, an initially 
low leukocyte count is no contraindica- 
tion to intensive therapy. It has not in- 
frequently happened that the leukocyte 
count was low due to the overwhelming 
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infection and when this was controlled 
by chemotherapy the leukocytes in- 
creased in number. 

In case of toxic reactions, fluids 
should be forced to encourage the elimi- 
nation of the drug. Variously successful 
efforts have been made to control the 
nausea and vomiting. Nicotinic acid in 
amounts of % grain (50 mg.) with each 
dose of sulfathiazole is at times effective. 
Soda bicarbonate given in 15 grain 
(1 Gm.) doses may help and giving suf- 
ficient sedatives in the form of choral 
hydrate or one of the barbituric acid 
derivatives may dull the preceptions to 
the point of being less aware of the un- 
pleasant symptoms Increasing the 
fluid intake, either by mouth or intra- 
venously, omitting an occasional dose of 
the drug, or suspending 7% to 15 grains 
(0.5 to 1.0 Gm.) of sulfathiazole in 1 
dram (4 cc.) of mucilage of traga- 
canth at each dose are all methods of 
attempting to allay nausea and vomiting. 

Atypical Pneumonia 

In 1939, Reimann and Havens 5 re- 
ported studies on a widespread influ- 
enza-like epidemic infection of the 
respiratory tract. Of 407 patients who 
were sick, 87 per cent were mildly ill. 
Six per cent were confined to bed 
with nasopharyngolaryngotracheobron- 
chitis and another 6 per cent had pneu- 
monia. Those with pneumonia mani- 
fested the same general symptoms as 
those with the milder form of the dis- 
ease with an insidious onset, cough, 
scant sputum, photophobia, substernal 
pain, sweating, headache and weakness. 
Physical signs in the chest consisted of 
occasional dullness to percussion with 
suppression of breath sounds. Rales 
were almost always present in the inter- 
scapular areas or the lobes involved 
Roentgenograms of the chest usually 
showed localized or diffuse areas of den- 


sity where abnormal signs were found. 
Fever lasted on the average from 2 to 17 
days in these patients with an average 
of 8.2 days. The number of leukocytes 
was usually normal or slightly increased 
towards the end of the disease. Blood 
cultures were sterile. Attempts to iso- 
late an etiologic agent were uniformly 
unsuccessful, although from 2 patients 
observed in 1938 a filtrable infectious 
agent was recovered which when inoc- 
ulated into animals caused a bacteria- 
free pneumonia characterized by an in- 
flammatory reaction of the interstitial 
tissue of the lungs with a mononuclear 
cell exudate and often encephalitis. Un- 
fortunately, the agent disappeared dur- 
ing passage in animals and proof of its 
etiologic relationship could not be sub- 
stantiated. Pneumococci appeared rarely 
in the sputum and -when present were 
thought to have no relationship to the 
disease. Chemotherapy was tried in a 
few patients and proved to be of no 
value. All patients recovered without 
specific therapy. Similar epidemics were 
observed in Massachusetts, 6 Texas, 7 Bal- 
timore, 8 and New York, 9 and at the 
same time outbreaks of clinically similar 
diseases were reported by Horsfall 10 and 
by his associates which were proved to 
be true epidemic influenza. 

Differentiation of these clinically sim- 
ilar entities is possible only by means of 
special study. Recently, Francis 11 re- 
ported the isolation of a virus from pa- 
tients in a localized epidemic of 1940. 
The disease and the virus closely resem- 
bled influenza and its virus but were not 
identical with it. To differentiate them 
the one discovered first was called In- 
fluenza A and the one discovered in 1940 
Influenza B. Recently another outbreak 
of pneumonitis occurring among work- 
ers at the National Institute of Health at 
Washington, D. C., has been described 12 
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\\ith clinical and roentgenographic simi- rickettsia identical with that previously 
iarities to the other respiratory tract dis- isolated from cases of “Q” fever Chemo- 
ea>e>, but having as etiologic agent a therapy had no effect in these patients. 


PNEUMONOCONIOSIS 

By Ross K. Childerhose, M.D. 


Discussing the present status of sili- 
cosis, Lanza 13 estimates that there are 
at least 500,000 persons exposed to silica 
dust in the various industries in this 
country, but the Public Health Service 
believes that this figure is nearer a mil- 
lion. It can readily be understood, there- 
fore, that the reservoir from whch cases 
of pneumonoconiosis might be drawn is 
immense. The increased importance of 
this disease is attested by the voluminous 
literature, and the many compensation 
laws enacted by governmental authorities 
throughout the world. 

Diagnosis — Attention is called by 
Taylor and Hyman 14 to the essential 
requirements for a diagnosis of pneu- 
monoconiosis. This must be based on 
occupational history, present illness, 
physical and roentgen examinations, and 
laboratory studies. The factor of prime 
importance in the diagnosis is the his- 
tory of exposure to siliceous dust, and 
a detailed occupational history is essen- 
tial. This should include in chronologic 
order; the length of time spent in each 
position ; the type of work performed ; 
and the protective measures, if any, that 
were used. For example, to record that 
a certain patient was a miner is not 
enough. It is necessary to ascertain 
what type of work the man did in the 
mine; what minerals were mined; the 
number of years spent underground; 
and whether he used a dry or wet drill. 
An estimation of the dust concentration 
in his working conditions is desirable. 

Differential Diagnosis — The vari- 
ous pulmonary lesions simulating pneu- 


monoconiosis sometimes are confusing, 
and a careful consideration of the follow- 
ing points are helpful 13 

( a) Chronic Passive Congestion 
from Cardiac Decompensation — The 
increased linear markings of this lesion 
closely resemble those of an early stage 
of pneumonoconiosis in that they are bi- 
lateral There is, however, usually a his- 
tory of heart disease, and the roentgeno- 
gram may reveal an enlarged heart. 

(b) Bronchiectasis — A confusion 
may arise between this and an early 
pneumonoconiosis in that there are bi- 
lateral increased markings, but the ac- 
centuation of these markings is more 
prominent in the lower lobes rather than 
in the midzones, and there is a history 
of cough with profuse expectoration. 

(c) Tuberculosis — While this dis- 
ease is frequently bilateral in extent, yet 
a major portion is commonly found in 
1 lung, and a displacement of the trachea 
or, in severe cases, of the mediastinum 
by traction of fibrous tissue or lobular 
atelectasis to one side, will generally 
confirm a suspicion of tuberculosis. The 
characteristic feature of pneumonoconio- 
sis on the roentgenogram is its uniformly 
bilateral distribution. Any deviation 
from this, particularly if the abnormal 
shadows are congregated in the upper 
third of the lung field on 1 side, points 
to a tuberculous infection. 

(d) Acute Miliary Tuberculosis — 
The patient is seriously ill, and a series 
of films, made 3 or 4 days apart, will 
readily differentiate it from pneumono- 
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coniosis, because in acute miliary tuber- 
culosis the disease progresses rapidly 

( e ) Metastases from Neoplasms — 
If the nodules are small and more or less 
uniformly distributed, they may re- 
semble the nodules of silicosis. Without 
a clinical history or knowledge of the 
primary malignancy, they are very diffi- 
cult to differentiate. As a rule, metas- 
tases are of different sizes, and rarely 
give the uniform distribution of the sili- 
cotic nodulation. The latter reaches its 
maximum amount in the central zone of 
each lung. 

Pathology — Cole and Cole, 16 in an 
excellent monograph on pneumonoconi- 
osis, point out that the characteristic 
feature of fibrosis in silicosis is really a 
deposit of collagen, and certainly not 
fibrous reparative connective tissue. 
“This collagen is not readily differen- 
tiated from other lung tissues, even from 
smooth muscle tissue in the walls of 
blood-vessels, by the conventional hema- 
toxylin and eosin stain, but when adja- 
cent serial sections are stained with 
Mason’s trichrome stain, the collagen 
takes on a brilliant blue in contrast to 
the red of the muscle, and the purple or 
rather dull blue of the other structures.” 
They point out that collagen is laid 
down in laminae around blood-vessels 
and bronchi. When deposited around 
the walls of the terminal bronchioles, the 
constriction may cause a valve-like ac- 
tion, resulting in overdistended lobules, 
and eventually small cysts. Collagen is 
also deposited in masses with a whorl 
arrangement, and thus produces the 
well-known silicotic nodule. 

The so-called "acute silicosis fortu- 
nately, is not common, but may be found 
under working conditions that tend to 
liberate excessive quantities of exceed- 
ingly fine pure silica. The dusting is so 
overwhelming that the usual protective 
mechanism fails to handle the situation, 


and an acute inflammation arises within 
the lungs. Gardner 17 states that the 
gross examination of the lungs reveals 
no nodules, but that there is a general- 
ized partial consolidation of the lungs 
with the air spaces filled with actively 
prolifering phagocytes. The condition 
may develop in from 2 to 3 years, and 
death is due usually to tuberculosis. 

Tuberculosis and Pneumonoconi- 
osis — Necropsy studies show that about 
60 per cent, of silicotic patients die from 
tuberculosis. Some writers have gone to 
the extreme in stating that silica pro- 
duces little disability in the absence of 
infection. 13 It must be said, however, 
that such statements are not borne out 
by necropsy findings. There is too great 
a tendency to diagnose tuberculosis as a 
complication in patients having advanced 
pneumonoconiosis. Careful studies such 
as that reported by Taylor and Alex- 
ander 14 show that the incidence of 
tuberculous infection is about 60 per 
cent or less. They believe that, if the 
sputum is persistently negative for 
tubercle bacilli, active tuberculosis can 
be excluded, and that the type of tuber- 
culosis that may be found is of the case- 
ous pneumonic form. These results 
agree with the personal observations of 
the writer among the hard coal miners 
of Pennsylvania. 

Treatment — Recent literature has re- 
ferred to experimental work on the use of 
positively charged metallic dusts , 18 
such as metallic aluminum , iron and 
magnesium for prophylaxis. Most of 
this work has been done at the Univer- 
sity of Toronto, Ontario. 19 The admix- 
ture of aluminum dust in concentrations 
of less than 1 per cent will inhibit the de- 
velopment of silicosis. However, the 
idea is still experimental, and it would 
seem more reasonable to make every 
effort first to reduce the dust hazard in 
an industry than to complicate the dust- 
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ing by the addition of any such inhibi- 
tive agent. 

Asbestosis 

In a report of 180 cases of asbestosis. 
Stone 20 points out that the average 
length of exposure of stage 1 patients 
was S years; stage 2 cases required 10 
years ; while that of stage 3 was 11 
years. The outstanding symptom in all 
cases was that of dyspnea, while those 
in stage 3 complained of fatigue, cough, 
expectoration, tightness in the chest, and 
some loss of weight. The physical find- 
ings were that of emphysema at the 
apices, and a basal fibrosis. The most 
prominent physical sign was restricted 
chest expansion. The roentgenogram 


was indispensable in the diagnosis, and 
the characteristic finding in it was an 
increased density in the lower zones, an 
indistinct diaphragm, obliteration of the 
costophrenic sulcus, and a fine lace net- 
work of interstitial or perivascular fi- 
brosis. This was accompanied by a 
“ground-glass” or granular appearance 
in the mid-lung and bases. 

The complication of tuberculosis was 
uncommon, but bronchitis, bronchiec- 
tasis, and bronchopneumonia were more 
frequent. In advanced cases of asbes- 
tosis, there was, very commonly, hyper- 
trophy of the right ventricle and heart- 
failure. It is believed that the dyspnea 
of asbestosis is of cardiac or circulatory 
origin rather than pulmonary. 


PULMONARY TUBERCULOSIS— PATHOLOGY AND 
PATHOGENESIS OF TUBERCULOSIS 

By Edward R. Baldwin, M.D. 


The recent literature on the pathology 
and pathogenesis of tuberculosis has re- 
lated chiefly to the question of primary 
and subsequent infections. 

Sweany 21 * 22 and his associates have 
published a number of carefully studied 
autopsies (130 cases selected from 1000) 
where the history indicated heavy ex- 
posure to continued infection. From the 
clinical, x-ray and pathological findings, 
57.1 per cent of these seemed to have 
developed from the primary lesions by 
extension, i. e., endogenous spread either 
continuous or in stages. In addition, 
17.5 per cent were probably endogenous, 
and 25.4 per cent exogenous. 

Estimates of the latent period from 
primary infection to clinical disease aver- 
aged 10 years. There were 35.7 per 
cent foci of primary complexes devel- 
oped after 15 years of age with little in- 
volvement of regional lymph-nodes. The 


conclusion is reached that most clinical 
disease in the first half of life arises from 
extension of primary infections, but the 
gradual loss of acquired immunity leads 
to exogenous reinfections, as indicated 
by more small healed foci having no con- 
nection with obsolete primary lesions. 

A somewhat similar and exhaustive 
pathological study forms the subject of 
a monograph by Terplan. 23 It covered 
700 children and 289 adults. The author, 
for 11 years an associate of Anton Ghon 
of Prague, but now in Buffalo, New 
York, first deals with the confusion 
caused by the incorrect use of terms 
“reinfection” and “superinfection” for 
extensions of the primary infections ; 
likewise “childhood” and “adult” types 
of infection, whereas he finds no such 
distinct differences in the lesions. He 
would restrict the term “reinfection” to 
new exogenous foci. 
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Recent more careful studies indicate 
that many adults acquire primary infec- 
tions and their course does not always 
conform to the immunological theories 
of Ranke. Of the 289 adults sectioned, 
only a few had died of tuberculosis. X- 
ray and series sections were made of 
many small foci. In adults, aged 25 to 
54 years, typical primary complexes 
were found with no connections with 
some very old foci in different lobes, 
healed and obsolete. In 5 adults with 
healed primary foci, no involvement of 
regional nodes was found after serial sec- 
tion. Only true reinfection can produce 
a typical primary complex without in- 
volvement of regional nodes. Such rein- 
fections can be found, evidently acquired 
at varying intervals ; hence, multiple old 
calcified lesions in later life are not 
necessarily primary. Among the 700 
children sectioned, aged 1 month to 18 
years, 10 cases are noted where several 
reinfections from exogenous sources 
could be assumed. Others were entirely 
healed and no bacilli could be found in 
sections. The study represents a pains- 
taking labor of 8 years and indicates that 
no hard and fast differences exist be- 


tween first infections and subsequent 
and true reinfections. 

A valuable x-ray and tuberculin test 
experience with children in Detroit, 
Michigan, was published by Johnston 24 
and his associates, which reveals the dif- 
ference between frequent exposure to 
infection and only accidental contacts. 
Among 828 children reacting to tuber- 
culin and removed from homes which 
were unsuitable, or where exposure was 
possible, to foster homes for periods up 
to 12 years, only 33 developed further 
signs of progress of the primary disease, 
23 after contact with a known source of 
infection was broken. All but 2 have 
recovered. Many of the endogenous 
spreads were during the adolescent 
period. Metabolism tests were made 
that showed lowered nitrogen retention 
in the presence of puberty in girls. 
Tuberculin sensitiveness lessened in the 
course of calcification of tubercles and 
was lost in 26 cases when the process 
was completed. The authors consider 
the test valuable in determining those 
children who should be followed in ado- 
lescence by x-ray examinations and 
other tests such as basal metabolism. 


SURGICAL TREATMENT OF TUBERCULOSIS 

By Ralph C. Matson, M.D. 


Extrapleural Pleurolysis with Pack 
(Author’s Method) 

This operation was originally devel- 
oped for the closure of residual cavities 
following thoracoplasty. The results 
were so satisfactory that the writer de- 
cided to employ it as a primary pro- 
cedure in many cases where a partial 
thoracoplasty, or apicolysis, or even an 
extrapleural pneumothorax was under 
consideration. The technic of the opera- 
tion is identically the same as extra- 


pleural pneumothorax up to the point 
where an adequate extrapleural space 
has been created. Then, instead of clos- 
ing the wound and resorting to subse- 
quent refills of air or oil, the following 
procedure is employed: 

Technic — All bleeding having been con- 
trolled with the high frequency current, the 
extrapleural space is irrigated with warm nor- 
mal saline solution and suctioned dry. A sheet 
of fiexi-tissue 2 feet square, previously steril- 
ized by soaking it in 1 : 1000 mercuric cyanide 
solution for 30 minutes, is rinsed in sterile 
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water, placed fiat o\e r the operative wound 
and then, fir>t with the fingers and next with 
lung curved sponge forceps, is pushed into the 
extrapleural space m such a manner that the 
entire space is lined with the tissue, leaving 
the folded portion emerging from the chest 
wall opening like the neck of a sack. The sack 
is now packed with 1 per cent gomenol gauze 
(see later). Again, using first the fingers and 
then long sponge forceps, the gauze is packed 
m a circular manner, beginning at the base 
from the front to the back laterally and medi- 
al!}. As the pack approaches the dome of the 
stripped lung, selective pressure is made, de- 
pending upon the size of the underlying tuber- 
culous cavity. After the sack is snugly filled 
to the level of the chest wall, a short-looped 
decnatol tie is placed at the end of the gauze 
to facilitate its removal. The portion of the 
sack emerging through the chest wall is grasped 
in the hand and closed as one closes a paper 
sack. Two heavy smooth blade forceps are 
clamped on each side of the neck of the sack 
at the inner chest wall level. These clamps 
are placed as close to the packed gauze as 
possible. This facilitates a snug closure of the 
sack with 2 No. 6 decnatol ligatures placed 
medial to the clamps, which prevent the dec- 
natol ties from slipping distal. As the first tie 
is tightened, the damps are removed and a 
second tie is then placed to reinforce the first 
one. These must be tied as tightly as possible, 
to prevent possible leakage of the gomenol 
from the gauze. The flexi-tissue is severed 
% inch distal to the ties, leaving the sack with 
a short stump which is pushed inside the chest 
wall beneath the rib above the chest wall open- 
ing. The muscles are approximated in layers; 
the fascia and skm is closed without drainage. 

For the closure of a residual cavity follow- 
ing thoracoplasty, an approach is made to the 
extrafascial plane over the cavity, either by 
removal of regenerated bone sufficient to per- 
mit stripping, or, in case of a partial thoraco- 
plasty, with a cavity remaining near the last 
resected rib, it is preferable to resect a portion 
of the rib and enter the extrapleural space as 
in a primary procedure. The technic otherwise 
is the same. 

The pre- and postoperative care is the same 
as for any major chest operation. The wound 
is inspected in 48 hours and the dressings 
changed. The skin sutures are removed on the 
fifth to seventh postoperative day. 


Complications — The postoperative 
reaction usually mild. There is no 
shock. There is usually a postoperative 
temperature lasting a week and some 
exudate formation in the majority of 
cases, but it is usually benign and ab- 
sorbs spontaneously ; if massive, and 
causing further stripping of the lung 
from the chest wall, it must be aspirated. 
If aspiration is not followed by reexpan- 
sion of the unnecessarily stripped lung, 
the pack should be removed and the 
space converted into an extrapleural 
pneumothorax. This accident has been 
of rare occurrence. Should the fluid be- 
come infected, the extrapleural space is 
irrigated with Dakin's solution or 
azo chlorami d. 

The pack is allowed to remain as long 
as possible, depending upon the under- 
lying pathology. One patient in the 
writer’s series is ambulant with a pack 
in position now over 4 years. She has 
no complaints. 

The pack is removed under local anes- 
thesia through a small incision. The ap- 
proach is through the rib bed entered 
at the time the pack was introduced. 
Once the pack is visualized, an incision 
is made through the sack near the neck, 
a crochet hook is introduced into the 
sack and the loop of decnatol is fished 
for, or, if it cannot readily be found, a 
piece of gauze is hooked and drawn 
through the opening of the sack, whence 
the entire strip of gauze is pulled out, 
after which the sack is pulled through 
the wound. If no bronchus communica- 
tion exists, the space is irrigated with 
normal saline solution and closed with- 
out drainage. 

The extrapleural space conducts itself 
like an extrapleural pneumothorax — 
either the lung slowly expands or fills 
with exudate which may or may not re- 
quire aspiration or conversion into an 
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extrapleural pneumothorax or oleo- 
thorax. 

Advantages — The advantage of the 
operation over extrapleural pneumo- 
thorax is that the collapse is selective, 
and refills with air or oil are not re- 
quired. The period of hospitalization is 
short and patients may return to their 
homes even if remotely located, as there 
is no occasion to report for refills. The 
operation has all the advantages of par- 
tial thoracoplasty. It, however, is not 
shocking and may be done on poor sur- 
gical risk cases unsuited for thoraco- 
plasty. 

Anesthesia — Because of the advan- 
tages of controlling bleeding with the 
high frequency current, nitrous oxide 
is used for general anesthesia preceded 
by nembutal, iy 2 grains (0.1 Gm.), 
three-quarters of an hour before opera- 
tion, and avertin % 0 to % gram (60 to 
70 mg.) per 2% pounds (1 kg.) of body 
weight is instilled into the rectum 20 
minutes before surgery. 

Preparation of Gomenol Gauze — The 1 
per cent oil of gomenol gauze is prepared as 
follows: A 10-yard strip of 2- inch gauze 
bandage is unrolled and loosely packed in the 
bottom of a 1-pint Mason fruit jar. To the 
end of this gauze strip a 10-yard section of 
2-inch bandage, which has been unrolled and 
soaked with 1 per cent gomenol and wrung 
dry as possible, is then tied with decnatol to 
the first strip of gauze placed in the jar. After 
the end of the second strip has been reached, 
a third strip of dry gauze is tied to the gomenol 
gauze and the 3 lengths lightly packed into the 
jar The jar is capped loosely and autoclaved 
for 20 minutes at 20 pounds pressure. It is 
rotated, after removal from the autoclave, so 
that the oil is evenly distributed through the 
gauze. 

Artificial Pneumoperitoneum 

Artificial pneumoperitoneum has been 
used as a therapeutic or diagnostic pro- 
cedure for many years. As early as 
1895 the introduction of air into the 
peritoneal cavity was used in the treat- 


ment of tuberculous peritonitis with 
ascites Some years later its use was 
extended to the treatment of tubercu- 
lous enterocolitis without peritoneal in- 
volvement. 

A number of things suggested the use 
of artificial pneumoperitoneum for pul- 
monary disease Upward pressure on 
the diaphragm has been considered a 
factor in the retrogression of pulmonary 
lesions of pregnant tuberculous women, 
such as is commonly observed during 
the latter months of gestation. Acciden- 
tal pneumoperitoneum occurring during 
an intended pneumothorax insufflation 
and the improvement of pulmonary 
lesions in patients receiving pneumo- 
peritoneum for a complicating tubercu- 
lous enterocolitis led Banyai to suggest 
this as a useful collapse procedure to be 
added to the armamentarium of tuber- 
culosis therapy. Vajda, in 1933, re- 
ported 2 cases ; one in which an in- 
jection of 1200 cc. of air raised the 
diaphragm, lessened its excursion and 
resulted in symptomatic improvement of 
the patient ; another in which 700 cc. 
appeared to control protracted hemop- 
tysis. He suggested pneumoperitoneum 
as a useful adjunct in the treatment of 
bilateral pulmonary tuberculosis. Recog- 
nizing its limitations, artificial pneumo- 
peritoneum is now accepted by many as 
the most rational form of therapy for 
certain patients in whom pneumothorax 
has failed or phrenic nerve block alone 
is inadequate. 

By elevating the diaphragm, pneumo- 
peritoneum relaxes the lung and reduces 
its volume. Banyai 25 has shown that the 
roentgenologic surface area of the lung 
can be reduced by an average of 10 to 
15 per cent with pneumoperitoneum, ap- 
preciably more than with a phrenic 
nerve block alone. Assuming that the 
decrease in roentgenologic surface area 
reflects the degree of pulmonary relaxa- 
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tion ami that relaxation of the tubercu- 
lous lung is the most important treatment 
factor he concludes 20 that pneumoperi- 
toneum is superior to phrenic nerve 
block in the treatment of pulmonary 
tuberculosis. He further points out that 
pneumoperitoneum has the following 
ad\ antages over phrenic nen e block : 

1. Pneumoperitoneum is a reversible, adap- 
table procedure which nmy be discontinued at 
any time. 

2 It relaxes the lung gradually. 

3. Relaxation of the “good” lung, with con- 
sequent hjperemia, creates an unfavorable site 
for the development of metastatic tuberculous 
foci from the “bad” lung. 

4. By elevating and supporting the dia- 
phragm pneumoperitoneum makes coughing 
easier, more efficient and more productive. 

5. Pneumoperitoneum is useful in bilateral 
tuberculosis whereas a bilateral phrenic is 
neither accepted nor feasible. 

6. Because of its beneficial effect on a com- 
plicating tuberculous enterocolitis, pneumoperi- 
toneum may improve ingestion, digestion and 
the general condition of the patient, resulting 
in an increased immunity, resistance and capa- 
city for repair of the pulmonary lesions. 

Indications — It is practically impos- 
sible to state specific indications for the 
use of a penumoperitoneum in the treat- 
ment of pulmonary tuberculosis. Its use 
must depend largely on the physician’s 
experience with this and other forms of 
collapse therapy. Generally speaking, it 
is suggested for patients in whom pneu- 
mothorax has failed and whose pul- 
monary lesions are not so extensive as to 
demand the more formidable procedures 
of surgical collapse. Trimble and Ward- 
rip 27 consider that it has particular 
value in patients with fairly extensive 
bilateral pulmonary tuberculosis who 
neither can be given pneumothorax be- 
cause of adhesions, nor can tolerate 
more drastic procedures of collapse 
therapy ; also as an adjunct in obtaining 
a greater rise of the paralyzed hemi- 
diaphragm. In preponderantly unilateral 


disease, pneumoperitoneum is logically 
used in conjunction with phrenic nerve 
block in order that greater selective re- 
laxation of the more diseased lung can 
be attained. 

Pneumoperitoneum must also be kept 
in mind as a possible method for con- 
trolling hemoptysis 28 and as a prelimi- 
nary measure to improve the general 
condition of a patient who would other- 
wise be unable safely to undergo the 
more extensive surgery indicated . 29 

Complications — Serious complica- 
tions of well-performed pneumoperi- 
toneum are practically negligible. Pos- 
sible complications include hernia, pain, 
subcutaneous emphysema, abdominal dis- 
tention (meteorism, effusion), peritoneal 
adhesions, obliterative peritonitis and 30 
mediastinal emphysema. Severe cramps 
may occur if the treatment is given dur- 
ing a menstrual period. If the procedure 
is properly performed there should be 
no danger of puncturing the intestine or 
other viscera. Burge 31 states that he has 
never seen pneumoperitoneum increase 
dyspnea. On the other hand, the dysp- 
nea of a complicating emphysema is said 
to be relieved . 32 

Technic — The technic is not difficult to 
master. A point on the anterior abdominal 
wall or in the subphrenic area is anesthetized 
with novocain. A small-gauge infiltration 
needle may be used for anesthetization of the 
peritoneum. For the injection of air an ordi- 
nary pneumothorax needle, 19- or 20-gauge, is 
very satisfactory. The writer has found it very 
useful to keep the hilt of the needle filled with 
novocain while inserting it. As soon as the 
needle penetrates the peritoneum, the solution 
will fall away from the hilt The needle is 
then connected to a pneumothorax apparatus 
with manometer. Ordinarily there will be no 
manometric pressure readings 83 ’ 84 until a con- 
siderable amount of air has been introduced, 
unless the subphrenic approach has been used. 
The air is allowed to flow slowly through the 
needle. If high positive pressures follow the 
injection of a small amount of air, in the 
absence of peritoneal adhesions, the needle 
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probably has not penetrated the abdominal wall. 
If the point of the needle is in the peritoneal 
cavity, the air will flow freely. Weekly injec- 
tions of 500 to 1500 cc. of air can be made and 
the progress of the treatment must be carefully 
followed by fluoroscopic examinations. Oxygen 
is often used in place of air for the early treat- 
ments and in the presence of complicating 
enterocolitis 31 

Early treatments are usually accom- 
panied by pain in the shoulder and 
sometimes by abdominal discomfort. The 
signs of pneumoperitoneum (absent liver 
dullness, shifting tympany) should, of 
course, be present. 

Results — The results of artificial 
pneumoperitoneum therapy will depend 
largely on proper selection of patients. 
In reviewing 200 cases treated with 
pneumoperitoneum at Olive View Sana- 
torium, Bennett 35 reports sputum con- 
version in 57 of the 173 in whom it had 
been positive and cavity closure in about 
28 per cent of 211 cavities. The con- 
sensus of those physicians who have had 
considerable experience with artificial 
pneumoperitoneum is that its use, in 
selected cases, has improved the results 
of tuberculosis therapy. 

Transparietal Cavity Drainage 

While the open drainage of pyogenic 
lung abscesses is now the treatment of 
choice, the use of this method in tuber- 
culosis has met with but sporadic suc- 
cess. This is in large part due to the 
chromcity of the disease itself permitting 
a long-standing bronchocutaneous fistula 
to interfere with the normal physiology 
of the remainder of the lung. Broncho- 
pneumonia is a frequent result. 

In 1938, Monaldi 36 reported excel- 
lent, immediate results following the in- 
tubation of tuberculous cavities through 
the chest wall in cases with complete 
or incomplete bronchial stenosis. Inter- 
mittent suction of varying degrees was 
applied to a graduated catheter inserted 


into the depths of the caxity. Closure 
occurred by both contracture of the 
cavern wall and aeration of the sur- 
rounding atelectatic tissue. 

As Kupa 37 mentions, suction aspira- 
tion is not a substitute for thoracoplasty 
but has a definite value when contrain- 
dications to major surgery are present, 
such as tracheobronchial disease, low 
vital capacity, and contralateral disease. 
It is essential that the pleural surfaces 
are firmly adherent, in order to avoid 
spontaneous pneumothorax and em- 
pyema. 

The procedure is carried out under the 
fluoroscope, and after determining the exact 
depth from the skin, a graduated trocar is 
introduced through which a graduated catheter, 
12- to 16-gauge, is inserted into the cavity. 
The trocar is withdrawn and the catheter 
clamped off and fixed to the skin. In 24 hours, 
gentle suction is applied to the catheter to clear 
it of secretions and, unless there has been con- 
siderable hemorrhage, a suction device is at- 
tached at this time. Secretions are collected 
by a trap introduced between the suction ap- 
paratus and the catheter, and from — 5 to — 25 
cm. of water pressure applied Usually suction 
is maintained only during the day, but in large 
rapidly secreting cavities it may be necessary 
to maintain it continuously. The catheter is 
clamped off in the intervals when it is not 
being used. 

Thick secretions which frequently block the 
catheter during the first few days of treatment 
gradually become thinner and in several weeks 
begin to diminish in amount, accompanied by 
a corresponding change in character and vol- 
ume of the sputum. 

While closed or partially closed cavi- 
ties are more apt to yield to this method 
of treatment than open ones, thin-walled 
cavities with adequately patent bronchi 
frequently close, especially if they are 
surrounded by relatively normal lung 
tissue. Here the orifice of the catheter 
should be the same or greater in diam- 
eter than the draining bronchus if op- 
timum pressure relationships are to be 
maintained within the cavity. 
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SYPHILOLOGY 

By C \rroll Spaulding Wright, B S., M.D. 


Diagnosis — Serologic Tests for 
Syphilis — There are numerous ques- 
tions that arise in connection with sero- 
logic tests. In a discussion of “Labora- 
tory Problems in the Study of Syphilis,” 
Eagle 1 states that a physician who must 
interpret laboratory reports may well ask 
“what is the significance of a persistently 
positive test of a person being treated for 
syphilis ?” Does it reflect persistent in- 
fection, with the continued elaboration of 
a reactive substance ? Or may a positive 
serum reaction be present for months 
and many years after the actual infection 
has been completely eradicated and be 


of no more diagnostic or prognostic sig- 
nificance than a Widal reaction persist- 
ing after recovery from typhoid fever? 
Further work is needed to determine the 
significance of a positive test for syphilis 
in a patient with tuberculosis, trypanoso- 
miasis, serum-treated pneumonia, infec- 
tious jaundice, and many other condi- 
tions reputed to cause false positive 
reactions, but for which the evidence is 
nonconclusive. Eagle feels that it is in- 
conceivable that the painful, expensive 
and prolonged administration of the 
arsphenamines and bismuth compounds, 
with the undesirable and rather frequent 
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toxic effects which often follow their ad- 
ministration, could constitute the last 
word in the treatment of syphilis. (The 
5-day treatment seems to be a step 
towards the solution of this problem.) 

“How do the officially recognized sero- 
logic tests for syphilis rank in specificity 
and sensitivity ?” In answer to this ques- 
tion Nagle 2 states that since 1935 the 
United States Public Health Service has 
conducted 4 surveys for the appraisal of 
the specificity and sensitivity of various 
serologic tests for syphilis. As a result 
of these surveys, six tests were selected 
as being outstanding in accuracy, and 
were approved for use in the serologic 
diagnosis of syphilis. These 6 tests in- 
cluded 4 precipitation methods (Kahn, 
Kline, Eagle and Hinton) and 2 com- 
plement-fixation methods (Kolmer and 
Eagle). 

In the 4 surveys over 1200 nonsyph- 
ilitic control cases and 1000 syphilitic 
cases were examined by the authors of 
the various tests in their respective lab- 
oratories. It may be assumed that the 
results obtained by these serologists rep- 
resent the highest possible attainment 
with their respective tests. At the pres- 
ent time, when so much emphasis is being 
placed on the control of syphilis, a sum- 
mary of the work done by these men 
should be valuable as a guide to labora- 
tory directors in the choice of a routine 
test to be used in their own laboratories. 

There is a difference in the specificity 
of the 6 serologic tests which the Ameri- 
can evaluation committee considers as 
“reliable.” In the same number of non- 
syphilitic sera (about 1200), 1 test gives 
1 positive and 5 doubtful reactions and 
another, 12 positives and 31 doubtful 
reactions. The high specificity obtained 
by the Kahn and Kline tests should in- 
fluence the United States Public Health 
Service Committee to modify their rec- 
ommendations : “An efficient serodiag- 


nostic test for syphilis should possess 
specificity of 100 per cent. Any test which 
yields even 1 per cent of false positive 
reactions should be so modified as to in- 
crease its specificity, even with some 
slight sacrifice of sensitivity.” They 
could now recommend a higher and more 
definite standard of specificity. 

Of the 6 officially recognized tests, it 
was found that the standard Kahn test 
possesses the greatest specificity. Kahn 
examined 1983 nonsyphilitic control 
cases (blood serum) in the 4 surveys 
under discussion and in 3 previous offi- 
cial surveys, and yielded only 1 false 
positive reaction. The Kline diagnostic 
test ranks second, yielding 2 false posi- 
tive reactions in 1201 control cases. The 
Eagle complement-fixation test ranks 
third, yielding 1 false positive in 613 
control cases. The Kolmer test ranks 
fourth, yielding 3 false positives in 1203 
control cases. The Eagle precipitation 
test ranks fifth, yielding 6 false positive 
reactions in 1082 control cases. The 
Hinton test ranks last in specificity, 
yielding 12 false positive reactions in 
1188 control cases. In regard to sensi- 
tivity, the Hinton test ranks first; the 
Eagle precipitation test, second ; the 
Kline diagnostic test, third ; the standard 
Kahn test, fourth ; the Eagle comple- 
ment-fixation test, fifth ; and the Kolmer 
test, last. 

Although the Kahn presumptive and 
the Kline exclusion tests are not “offi- 
cially recognized,” both showed such 
high specificity and sensitivity that they 
compare favorably with the 6 tests recog- 
nized by the United States Public 
Health Service as “reliable.” The Kahn 
presumptive test yielded only 1 false 
positive reaction in 637 nonsyphilitic 
control cases and was found to be more 
specific but less sensitive than the Hin- 
ton test and slightly more specific but 
definitely more sensitive than the Eagle 
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precipitation test. The Kline exclusion 
test yielded 5 false positive reactions in 
625 controls and was found to be more 
sensitne than either the Hinton or Eagle 
precipitation test but less specific. 

Provocative W assermann T est — 
(Jennerich called attention to the phe- 
nomenon, occasionally occurring, of a 
negative complement-fixation reaction 
becoming positive after the intravenous 
injection of a small dose of arsphenamine 
and of the value of this “provocative 
Wassermann,” as he called it, in the 
diagnosis of obscure syphilitic infections 
and as an aid in the determination of 
whether or not a patient has been really 
cured of the infection, Milian, Herx- 
lieimer and Michaelis reported similar 
observations. Its value as a diagnostic 
aid and guide to therapeusis appeared to 
be established. 

Since then, further observations on 
this phenomenon have been published, 
both acclaiming and declaiming Gen- 
nerich’s observation, its interpretation 
and value in the study of syphilis. Pease 
accepted the phenomenon of provocatory 
stimulation and considered it a serologic 
Jarisch-Herxheimer reaction, the most 
probable explanation in view of present 
knowledge; whereas King, who did not 
even think that there was such a phe- 
nomenon, came to the conclusion that the 
positive result which sometimes follows 
an injection of arsphenamine is due 
either to normal variations in the amount 
of reagin present in the blood, as shown 
by Craig, Thaysen, and others, or to 
variations in technic or the reagents used 
in the performance of the complement- 
fixation tests on different days. The ob- 
servations of Boas appeared to favor this 
latter assumption, based upon a lack of 
sufficient standardization of the comple- 
ment-fixation test, since he was able to 
obtain different results using the same 
serum, the same technic and the same 


reagents, but at different times. Further- 
more, despite the fact that Craig attrib- 
uted the fluctuations in degree of com- 
plement-fixation to changes in the actual 
amount of reagin in the blood, the ques- 
tion necessarily arises whether or not 
such changes may not result from slight 
variations in the test itself. Thus, Haller 
has shown that the factor in the blood 
producing positive complement-fixation 
is a practically constant element, indicat- 
ing that the fluctuations observed by 
Craig and others were probably due to 
variations in the test as performed from 
day to day. The value of the standard- 
ized technic becomes evident. 

After a study of 150 cases, Pollitzer 
concluded that the provocative test is a 
useless and often a misleading procedure, 
largely because positive complement- 
fixation reactions may be found months 
after a provocative test. This, how’ever, 
does not appear to be a valid reason for 
discarding a test from which immediate 
information concerning an infection such 
as syphilis may be obtained in a fairly 
large percentage of the studies. It has 
never been maintained that a negative 
“provocative” indicates the absence of 
syphilis. Furthermore, although not al- 
ways positive in the presence of known 
and even active clinical syphilis, at the 
present time the complement-fixation test 
is considered a measure of spirochetic 
activity ; whether it be after a provocative 
test or months after such a test, it must 
be considered in the same light. 

The observations of Nichols, in which 
he used the luetin test to control the 
positive provocatory reactions, are in- 
teresting in that the positive “luetins” 
corresponded exactly with the positive 
“provocatives.” Considerable doubt, 
however, has been cast upon the actual 
value of the luetin test itself by the work 
of Stokes, of Alderson, and of Kolmer 
and Greenbaum. The studies of these 
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last authors do not, of course, contradict 
the fact that there is such a phenomenon 
as provocatory stimulation of a syph- 
ilitic process, nor do they minimize the 
value of the provocatory test, since many 
observers, in particular Stokes and 
O’Leary, and Craig, found that the phe- 
nomenon not only actually occurs, but 
has definite value, the amount of which 
varies with the author. By the use of 
various technics, the average percentage 


by an increase in the titer of the blood 
Wassermann — the so-called “provocative 
phenomenon.” This increase supposedly 
reaches its maximum between the fifth 
and tenth days, after which the titer 
subsides promptly to or below its orig- 
inal level. If quantitative Wassermann 
titrations are performed, the provocative 
effect may be observed almost uniformly 
at the start of treatment in early syphilis, 
less frequently in late syphilis (Moore). 



Fig. 1 — Fall in titer of Wassermann antibody following various types of chemotherapy. 
A, Acquired syphilis ; B, congenital syphilis {A, arsplienamine or neoarsphenamine ; B, sulfarsphena- 
mine, C, arsphenamine and mercury, D, mercury; E, bismuth ) (Belding. Am J. Syph., Gonor. 
and Ven Dis.) 


of positives obtained by these authors 
and by Sheperdson was 18% per cent. 

An interesting and disturbing factor 
appeared to have been added to the sig- 
nificance of the provocative test by the 
observations of Strickler, Munson and 
Sidlick, i. e., that the positive reaction is 
due to the arsenical. The studies of Kol- 
mer, of Kilduffe and of Boas and Kiss- 
meyer do not, however, confirm these 
observations. 

It has in the past been held that both 
in early and late syphilis the first injec- 
tion of an arsphenamine may be followed 


The provocative procedure, therefore, 
consists in administering 5 grains (0.3 
Gm.) of arsphenamine (or 70 grains — 
4.5 Gm. — of neoarsphenamine) intra- 
venously followed by 7 daily Wasser- 
mann tests beginning the third day after 
the injection. Greenbaum and Wright 
using the Kolmer Wassermann technic 
observed an increase of positive reactions 
on approximately 17 per cent of cases. 

A provocative effect has also been ob- 
served on the spinal fluid. 

The provocative Wassermann should 
never be employed as a criterion of cure. 
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Effect of Antisyphilitic Drugs 
U pon W assermann Reaction — The 

1 equity of quantitatixe studies of the 
\Ya->ermann reaction on 17S patients 
with acquit eel syphilis and 55 patients 
with congenital syphilis during and after 
treatment with arsphenamine, neoar- 
splienamine. stilfarsphenamine, bismuth 
mercury, and arsphenamine and mercur\ 
combined, are presented by Belding. :! 
The author's charts graphically show the 
effects of these drugs upon the titer of 
Wassermann antibody and since there is 
no indication of a temporary stimulation 
of titer, Belding's charts tend to cast 
doubt upon previous ideas as to the 
provocative Wassermann test. 

The reduction of the Wassermann an- 
tibody titer was recorded quantitatively 
during and after treatment in 233 syph- 
ilitic patients who were given various 
preparations of arsphenamine, mercury, 
and bismuth. By the selection of groups 
of patients balanced as to clinical type, 
previous treatment, duration of the dis- 
ease, and strength of the Wassermann 
antibody, and by the use of a quantitative 
technic, it was possible to eliminate many 
of the factors which modify the action of 
drugs on the Wassermann reaction. 

In the patients with late acquired 
syphilis an average reduction of the Was- 
sermann antibody titer of 37 per cent 
was obtained with all the drugs except 
mercury (used alone), which gave 29 
per cent. No significant difference was 
noted between neoarsphenamine, sul- 
pharsphenamine, and arsphenamine. 
Combined treatment with arsphenamine 
and mercury gave results which were 
only slightly better than with arsphena- 
mine alone. 

The patients with congenital syphilis 
gave a reduction of 54 per cent. The 
greater response is in part explained by 
the intensity of treatment. 


The reduction in the Wassermann 
antibody titer was permanent up to 24 
weeks after treatment. 

The rate of serologic reduction was 
fairly uniform for all the drugs and 
reached a maximum at about the twelfth 
week after treatment. 

Under arsphenamine therapy the 
serologic reduction in early syphilis was 
nearly twice that in late syphilis and the 
response w r as more rapid. 

In the patients with acquired syphilis 
no difference in respect to clinical type 
was observed, except for a low r er re- 
sponse in patients with cerebrospinal 
syphilis. Bismuth gave the best sero- 
logic results in cerebrospinal syphilis. 

Infectiousness of Syphilis — Ac- 
cording to O’Leary and Williams, 4 it 
has been the impression that the ability 
of persons with syphilis to transmit the 
disease tends to vanish by the fifth year 
of the infection. This impression is based 
on the observation that when the period 
between acquiring the disease and mar- 
riage was longer than 5 years, it was 
rare that the normal marital partner be- 
came infected. 

Seeking information on this impor- 
tant point, therefore, these authors pre- 
sent the results of analysis of 1175 mar- 
ried couples, at least 1 partner of each 
couple having syphilis. From a study 
of this material, with particular refer- 
ence to the time relationships of the first 
infection with regard to whether the sec- 
ond partner acquired the disease, the 
authors conclude: 

“Syphilis may be considered to be in- 
fectious during the first 5 years the pa- 
tient has the disease, but each year there- 
after the possibility of such a patient’s 
transmitting the disease decreases with 
each year until it approaches a vanish- 
ing point by the tenth year. An accurate 
study of the value of arsphenamine and 
bismuth in preventing spread of the dis- 
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ease was not possible during the present 
study because few patients concerned 
were administered what would today be 
called adequate treatment. Among those 
who did receive some treatment before 
marriage, the incidence of infection in 
the marital partner was found to be less 
than when no treatment whatsoever was 
administered. Information was obtained 
tending to confirm the viewpoint that the 
disease is infectious during the early 
phases and only slightly infectious in the 
late phases of the disease, as evidenced 
by the fact that less than 1 per cent of 
the patients who had early syphilis had a 
partner who at the time of examination 
manifested signs of late syphilis.” 

Treatment — Long-term Results in 
Treatment of Early Syphilis — In dis- 
cussing a treatment plan and the outlook 
for “cure” in a patient in whom the diag- 
nosis of early syphilis has just been 
made, it is advantageous for the physi- 
cian to be able to give definite statistics 
on past results of the proposed therapy. 
In a survey of the literature, Padget 5 
found no satisfactory long-term evalua- 
tion of the results of attempts to treat 
patients with early syphilis by modern 
methods. He therefore analyzes the re- 
sults of treatment of 551 patients who 
were treated for early syphilis and then 
completely re-examined 5 or more years 
after the termination of their original 
treatment. The period of post-treatment 
observation was more than 5 but less 
than 10 years (mean 7.6 years) in 278 
patients, and it was more than 10 years 
(mean 14 years) in 273 patients. The 
mean period of observation was 10.8 
years for the group as a whole. 

The material of this study cannot be 
considered a random sample because 
there were more colored women (at the 
expense of men of both races) than was 
typical for the clinic from which the pa- 
tients were drawn. The effort was made 


to nullify this objection by carefully de- 
fining all collateral and conditioning 
factors. 

Comparison of the results of examina- 
tion at approximately 5 \ears and at 10 
or more years after the original treat- 
ment for early syphilis in the 268 patients 
on whom such comparative examinations 
were made, revealed no patient with a 
less satisfactory result at the latter ex- 
amination than at the former. The au- 
thor considers this fact to be of crucial 
importance. 

Analysis of the final outcome by race 
and sex revealed no significant difference 
in the incidence of “cure.” Among those 
who did not achieve “cure,” however, 
neurosyphilis was 214 times as frequent 
among the whites. The negroes of the 
group had cardiovascular syphilis more 
often, but the majority of the unsatisfac- 
tory results observed in these patients 
consisted of the persistence of a positive 
serologic test for syphilis in the blood 
without other manifestations of the dis- 
ease. Neurosyphilis was also 2% times 
as common among the men as among 
the women who were not “cured.” 

Elevation of the blood-pressure did 
not prejudice the prospects of attaining 
“cure” for the 53 patients who some- 
times or always were found to have a 
systolic pressure about 145 mm. of mer- 
cury. The presence of abnormalities in 
the cerebrospinal fluid was found to re- 
duce greatly the percentage of “cures” 
attained, and the reduction was in pro- 
portion to the severity of the abnormali- 
ties. 

Among the 534 patients treated, the 
best results were observed among those 
who began treatment during the seroneg- 
ative primary stage, of whom 82 per 
cent achieved “cure.” The worst results, 
only 55 per cent of cures, were seen 
among patients whose treatment was be- 
gun in the seropositive primary stage. 
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Among patients with secondary sxphilis 
when treatment began, 68 8 per cent 
were “cured" and in those with early 
latent syphilis, 58.7 per cent were 
“cured." These differences are, accord- 
ing to the author, probably to be ex- 
plained on the basis of the immune reac- 
tion of the host to the parasite and its 
disruption by treatment. Emphasis is 
placed on the fact that while the inci- 
dence of “cure" was higher in the pa- 
tients who came under treatment with 
secondary syphilis than among those in 
the early latent group, the incidence of a 
persistently positive serologic test for 
syphilis without other evidence of the dis- 
ease was more than twice as great in the 
latter as in the former. Neurosyphilis 
was more than twice as common among 
those who began treatment with sero- 
positive primary syphilis as among 
others, and it accounted entirely for the 
increased incidence of unsatisfactory re- 
sults in this group. 

The best results W'ere observed in the 
patients wiio began treatment with syph- 
ilis of less than 1 month’s duration, while 
the worst results were seen in those 
whose treatment began during the sec- 
ond month of the disease. 

The development of early or interme- 
diate relapse was found to be of grave 
prognostic significance. “Cure” was 
nearly 3 times as common among those 
who were not observed to relapse as in 
those who were, and neurosyphilis was 
approximately 6 times as common among 
the latter. 

“Cure” was attained by 83.4 per cent 
of the patients whose treatment during 
the first 6 months was by a continuous 
system, and this increased to 90.4 per 
cent if treatment during the second 6 
months was likewise continuous. 

This was in sharp contrast to inter- 
mittent and irregular treatment, of which 
the former was approximately equal to 


no treatment at all (35 3 per cent spon- 
taneous “cure”) and the latter w f as no 
better. In view of this and other con- 
siderations, the author raises the ques- 
tion as to whether, if the patient will not 
co-operate to receive regular treatment, 
it would not be better to give no treat- 
ment at all rather than irregular or in- 
termittent treatment. 

Patients who were given 7 to 9 in- 
jections of arsphenamine during the first 
3 months did as well as those who had 
twice as much treatment scattered over 
the first 2 years. 

The results of this study indicate that 
serologic testing is not sufficient to de- 
termine the true status of patients who 
were treated for early syphilis in the 
past, and that complete and painstaking 
periodic physical examination is likewise 
essential. 

For practical purposes, a patient w T ho 
has done well for 5 years following the 
termination of treatment for early syph- 
ilis, and at that time has no signs of the 
disease, may be discharged from further 
observation. 

Massive Arsenotherapy in Early 
Syphilis by Continuous Intravenous 
Drip Method — On April 12, 1940, a 
meeting was called in order to review the 
results of massive dose chemotherapy of 
syphilis by means of the intravenous 
drip. The observations reported repre- 
sented an experience with more than 375 
male patients with the primary or sec- 
ondary stage of syphilis. 

The preliminary work with arsphena- 
mine was first discussed by Baehr. 6 

Rapid sterilization of the body by 
massive arsenotherapy was the primary 
aim of Paul Ehrlich. Later, others also 
attempted to administer amounts of Ehr- 
lich’s chemotherapeutic agent compar- 
able to those which are being reported 
today, but the dangers involved made it 
necessary to revert to small divided 



SYPHILOLOGY 


393 


doses given intravenously every 5 days 
for 1 to 2 years This prolonged method 
of therapy results in a loss of 40 to 80 
per cent of clime patients while they are 
still m the communicable stage of the 
disease and can continue to transmit 
their infection to others The disease 
therefore has continued to spread an- 
nually to several hundred thousand per- 
sons in this country, despite the avail- 
ability of a specific remedy for 30 years 

In 1931, Hirshfeld, Hyman and 
Wanger, working in the laboratories of 
the Department of Pharmacology, Co- 
lumbia University College of Physicians 
and Surgeons, under Prof C. C Lieb, 
described the syndrome of ", speed shock ” 
m laboratory animals following rapid in- 
travenous injections The work suggested 
that the reactions following intravenous 
administration of many therapeutic sub- 
stances, which are called mtntoid crises, 
anaphylactoid reactions and hemoclastic 
or colloidoclastic disturbances, might m 
fact be “speed shock” and might repre- 
sent a manifestation of a technical error 
rather than a specific pharmacologic effect 
of the injected chemical It was demon- 
strated by these authors that “speed 
shock” could be prevented by an intra- 
venous drip velocity which could be reg- 
ulated so that fluids were introduced into 
the body at a rate of approximately 2 or 
3 cc (60 to 90 drops) per minute It 
was also observed that this slow rate of 
flow also permitted the introduction of 
remarkably large amounts of highly toxic 
substances, such as anaphylatoxm, hista- 
mine and even heavy metals, with com- 
plete impunity. 

In 1932, Louis Chargm, syphilologist 
of the Mount Sinai Hospital and the 
New York City Department of Health, 
proposed that the slow drip method 
might permit the introduction of large 
amounts of an arsphenamtne in the treat- 
ment of syphilis. With the authorization 


of the Trustees of the Mount Sinai Hos- 
pital, this work was begun at this insti- 
tution 

In the first series, 25 patients suffering 
from recently acquired syphilis were 
treated by Chargm, Leifer and Hyman 
Sixty to se\ enty grains (4 0 to 4 5 Gm ) 
of neoarsphenamine were administered 
in 5 days, an amount equal to that ordi- 
narily given m 3 months No other form 
of therapy was used, the patients being 
followed periodically during the suc- 
ceeding years At the end of 5 years, 15 
of the 25 persons in the original group 
were still under observation Twelve had 
remained well and their blood and spinal 
fluid had given negative serologic reac- 
tions for more than 5 years These 12 
and the following patient therefore he de- 
clared to have been cured 

One man became reinfected after hav- 
ing had completely negative Wasser- 
mann reactions of the blood and spinal 
fluid for 3 years and 2 months Fortu- 
nately, he reported promptly when the 
new primary lesion was still in the sero- 
negative stage The lesion had appeared 
after the proper incubation period follow- 
ing exposure to a woman who was found 
to have an active infection It was at a 
new site on the penis and spirochetes 
were easily demonstrable by the dark- 
field method Treatment was postponed 
until after the Wassermann reaction had 
become positive under observation and 
after a typical secondary rash had ap- 
peared. There is therefore no question 
that this condition was a reinfection, 
which constitutes unequivocal evidence 
that the 5-day treatment 3 years before 
had effected a complete cure 

Another man had a similar experience 
1 year and 7 months after treatment and 
apparent cure, but because of the shorter 
time interval the writer and his col- 
leagues have labeled this case a possible 
failure The fifteenth member of the 
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group, a hospital orderh, who had in- 
sisted on administering a bismuth com- 
pound to himself, gave a history of hav- 
ing had a 2 plus reaction in the blood on 
1 occasion, although both the blood and 
the spinal fluid reacted negatively during 
observations before and after that time. 
His case was also counted as a possible 
failure. 

It was tentatively concluded that per- 
manent and complete cure was possible 
with 5 days' treatment and that this tech- 
nic might provide the means for the more 
rapid eradication of the communicable 
stage of syphilis. The observations, if 
confirmed, offered a new vista for the 
control of syphilis, but caution was ad- 
vised until a larger experience had dem- 
onstrated its safety. 

Under the careful control of a com- 
mittee, the original investigators treated 
a second group of 86 patients with neo- 
arsphenamine. The observations on the 
first series, treated in 1933, were con- 
firmed. As reported before the American 
Medical Association in 1939 and before 
the Association of xYmerican Physicians, 
about 86 per cent of the patients who 
continued under observation after the 
5-day course of treatment remained clin- 
ically well, with negative serologic re- 
actions of both blood and spinal fluid. 

After this report was published, the 
serologic reactions became completely 
negative in 4 cases in which results were 
still pending, and these cases therefore 
may be added to the group with satisfac- 
tory results. Of the 78 patients followed, 
71 now have negative serologic reactions 
of the blood and the spinal fluid and are 
clinically well. The percentage of favor- 
able results with neoarsphenamine is 
therefore 91 per cent. 

Of the entire series of 86 patients to 
whom the treatment was given, 1 died 
and 7 disappeared from observation 
shortly after the treatment was con- 


cluded. Of the 7 cases, 2 were never seen 
again after discharge from the hospital, 
4 were lost after paying only 1 visit to 
the follow-up clinic 2 weeks after dis- 
charge, and 1 was seen for the last time 
6 weeks after discharge, at which time 
the Wassermann reaction of the blood 
was fading rapidly. If all 7 patients who 
were lost shortly after completing treat- 
ment are regarded as possible failures, an 
unwarranted assumption, it would reduce 
the percentage of favorable results to 83 
per cent. As all 7 patients had completed 
the full course of treatment, however, it 
is reasonable to assume that the percent- 
age of favorable results is equal to that 
of the group of 78 that w 7 ere followed. 

Toxic phenomena, chiefly polyneuritis, 
frequently followed the use of neo- 
arsphenamine. Although usually mild, 
they were sufficiently disturbing to war- 
rant the trial of another, less toxic ar- 
senical. In the fall of 1938, after the only 
treatment fatality in the 2 series of 111 
patients treated with neoarsphenamine 
(cause of death, hemorrhagic encepha- 
litis), further work with this arsenical 
was discontinued and mapharsen was 
substituted. 

The use of mapharsen was begun in 
October, 1938. About 265 patients have 
now 7 been treated with this preparation. 

Technic — The technic of intravenous 
drip as described by Leifer 7 : 

The apparatus employed is packed and 
autoclaved in a special container, devised 
by Joseph Turner, Director of the Mount 
Sinai Hospital. The feature of this box 
is a slot containing perforations which 
are open while in the autoclave and 
closed at all other times to prevent con- 
tamination. 

Each set consists of a gravity flask and 
2 lengths of translucent rubber tubing 
connected by a Murphy drip. The longer 
strip of tubing is attached to the gravity 
flask; the shorter, to an adaptor which 
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fits a standard 20-gauge, 1 34-inch (3 8 
cm.) needle. 

The drugs are dissolved in a solution 
of triple-distilled water containing 5 per 
cent dextrose. Because of instability, the 
neoarsphenamine solutions were made up 
at hourly intervals, as has been previ- 
ously described. In the present work, 
the content of an ampoule containing 1 
grain (60 mg.) of mapharsen has been 
dissolved in 600 cc. of the diluent. 
Where facilities are not available for the 
preparation and sterilization of solutions, 
commercial sets of the type approved by 
the Council of Pharmacy of the Ameri- 
can Medical Association may be pur- 
chased ready for use. Bernard I. Kap- 
lan, internist at Sing Sing Prison, has 
employed the latter technic, simply add- 
ing the drug to the commercial set. The 
solution of mapharsen is stable. At 
present 4 doses of the drug in the diluent 
are given without intermission each day, 
so that each patient receives 3 % grains 
(240 mg.) of mapharsen in 2400 cc. of 
5 per cent dextrose solution, which con- 
tains 4 ounces (120 Gm.) of the sugar. 
The rate of flow is approximately 3 cc. a 
minute. Ordinarily the drip is set up 
about 8 A. M. and the full dose has been 
injected by the end of 10 to 12 hours. 
At the end of this period the needle is 
withdrawn, treatment being discontinued 
during the night but resumed the next 
morning. This procedure is carried out 
daily for 5 consecutive days until a total 
of 18 grains ( 1200 mg. ) of the drug has 
been administered in 12,000 cc. of 
diluent, containing 20 ounces (600 Gm.) 
of dextrose. The total arsenic content is 
approximately 6 grains (360 mg.). 

The choice of the vein is an important 
consideration. In the earlier work, in 
1933, the site of injection was the cubital 
fossa. This required splinting of the 
arm, which not only interfered with the 
care of the patient but was uncomfort- 


able, the pressure of the splint occasion- 
ally leading to traumatic neuritis. 
Throughout the recent work, the elected 
site for the insertion of the needle has 
been a vein on the forearm between the 
elbow and the wrist. This permits free 
movement of the elbow, and no splint is 
required; the patient may assist in feed- 
ing and in nursing procedures, such as 
the use of the bedpan ; there is less dan- 
ger of dislodging the needle from this site 
than at the bend of the elbow, where 
motion occurs. It is desirable to insert 
the full length of the needle, up to the 
hub, for firmer anchorage. The right 
and the left arm are used alternately for 
the injection procedure. Usually a vein 
can be employed again after a rest of 24 
hours. 

Local disturbances are infrequent. It 
was thought that the slow injection of 
mapharsen would cause pain in the arm, 
but this rarely has been encountered. 
Infiltrations have occurred, but with the 
greatest rarity — in less than 0.5 per cent 
of the patients treated. Traumatic neu- 
ritis has been absent since the discon- 
tinuance of the use of arm splints. Local 
infection has never been seen. 

The nursing problem during the 
period of treatment consists of the prep- 
aration of fresh solution for each patient 
at the end of 2 or 3 hours and the re- 
filling of the gravity flask. Meals are 
served on the ordinary bed tray. Patients 
can feed themselves. They are also capa- 
ble of handling the urinal but, naturally, 
must be assisted somewhat in the use of 
the bedpan. The latter disturbance may 
be prevented by having the patient evac- 
uate or have an enema during the eve- 
ning, when treatment has been discon- 
tinued. 

The patients are given a high calory 
diet, rich in starches and carbohydrates. 
The majority of the patients read, listen 
to the radio or play cards during the 
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da\ In the evening, after discontin- 
uance of therapy, the} ma\ get out of 
Ised. They suffer little or no discomfort. 
Many of them register a gain in weight 
of as much as 10 pounds (4.5 kg ). This 
gain in weight is not due to any appre- 
ciable edema but may be explained by 
the fact that most of these patients, 
otherwise undernourished, are so well 
treated with regard to food and nursing 
care. 

The routine examinations consist of 
the following: 

1. Daily urinalysis, including determi- 
nation of urobilin. 

2. Determinations of the urea nitrogen 
content of the blood and icterus index at 
the beginning and at the termination of 
treatment. 

3. Complete blood count, including 
that of the platelets, at the beginning and 
at the termination of treatment. 

4. Complete physical examination on 
admission. 

5. Serologic examinations made in 3 
different laboratories (these include the 
Kolmer, Kline diagnostic, Kline exclu- 
sion, Kahn standard and titered Wasser- 
mann tests). 

6. Dark-field examination of material 
from all open sores. 

7. Estimation of renal function by de- 
termination of the specific gravity of the 
urine. 

8. Special tests of hepatic function by 
the bilirubin method. 

9. Studies of the excretion of arsenic 
in the urine and in the stool and its con- 
centration in the blood (these studies 
have been made on only a limited num- 
ber of consecutive patients). 

Toxicologic Manifestations — A re- 
port of the toxic manifestations observed 
in 270 patients treated with mapharsen 
in various dosages by the drip method 
of therapy was presented by Chargin. 8 


In the neoarsphenamine series, there 
was 1 fatality due to hemorrhagic en- 
cephalitis and a rather high incidence of 
polyneuritis (38 per cent). This led to 
the substitution for neoarsphenamine of 
another arsenical, namely, mapharsen, 
which then was efficacious therapeuti- 
cally, judging by experience with a large 
series of patients with early syphilis 
treated by the routine method. 

In the 270 patients for whom treat- 
ment with mapharsen was completed, 
there was no death due to the treatment. 
In 1 patient in the series hemorrhagic 
encephalitis developed. With this single 
exception there were no important toxi- 
cologic manifestations in any of the 
patients. 

The primary or Herxheimer fever w T as 
also observed in the mapharsen series. 
This reaction consisted of a brisk rise in 
temperature on the first day of treat- 
ment. This febrile reaction has no seri- 
ous connotation and does not interrupt 
the progress of the treatment. It was 
observed in 62 per cent of the patients 
receiving neoarsphenamine and in ap- 
proximately 40 per cent of the present 
series. 

Secondary fever, frequently associated 
with or followed by toxicoderma, ap- 
peared toward the latter part of therapy 
or after its termination. This occurred 
in 64 per cent of the neoarsphenamine 
series and in only 13 per cent of the ma- 
pharsen series. The secondary fever 
may appear without toxicoderma, and, 
similarly, toxicoderma may appear with- 
out febrile reaction. The toxicoderma is 
usually morbilliform, rarely urticarial. It 
occurred in 45 per cent of the neo- 
arsphenamine series and in approxi- 
mately 11 per cent of the present series. 
These eruptions should not be confused 
with the major dermatitides due to 
arsphenamine. They are not of serious 
import and do not sensitize the patients 
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to future injections of remedies of the 
arsphenamine group, since many of 
the patients who had toxicoderma have 
been treated again without any untoward 
cutaneous reactions. 

Peripheral neuritis of a significant de- 
gree was not observed, although minor 
paresthesias, never significant, may oc- 
cur after the patient’s discharge from the 
hospital. It may be stated in passing 
that in the neoarsphenamine series the in- 
jection of thiamine chloride vitamin B x 
proved valueless as either a prophylactic 
or a therapeutic agent; also, the admin- 
istration of vitamin C in preventing the 
secondary fever or the toxicodermas 
proved fruitless. 

It is interesting to observe that the 
nitritoid reaction, which occurs in 0.1 to 
0.5 per cent of all patients to whom in- 
jections of neoarsphenamine or arsphena- 
mine are given, was not observed in a 
single patient in either series, almost 
2000 injections of massive doses having 
now been given. The intravenous drip 
method has eliminated this reaction. This 
experience strongly suggests that the 
nitritoid crises and colloidoclastic and 
anaphylactoid phenomena are merely 
clinical manifestations of “speed shock,” 
as first suggested by Hyman. 

Renal function during treatment was 
carefully observed and studied. With 
the exception of transitory albuminuria 
in an occasional case, there was no evi- 
dence of any significant disturbance of 
renal function. 

The effect of massive dose therapy 
with the arsenicals on the liver was 
studied. In addition to observations for 
clinical jaundice, daily examinations of 
urine for urobilin were made. The icteric 
index was followed, and special tests for 
bilirubin retention were performed by 
Louis Soffer and his associates. In this 
series there were 2 instances of transi- 
tory jaundice while the patients were in 


the hospital. Occasionally a slight in- 
crease in the excretion of urobilin or in 
the icteric index was found later, but w as 
transitory and, apparently, of no im- 
portant significance. It was noted that 
in a number of instances the icteric in- 
dex before treatment was found to be 
above normal, as high as 15. This may 
be considered indicative of mild hepatic 
damage due to syphilis. In most of these 
cases after the termination of treatment 
the icteric index fell to normal levels. 

The effects of massive dose arseno- 
therapy on the hemopoietic system were 
observed In the neoarsphenamine series 
there were 2 instances of thrombopenic 
purpura. The condition in 1 case was 
idiopathic and was cured by splenec- 
tomy ; in the other, definite sensitivity to 
arsenic was found. In the series of pa- 
tients treated by mapharsen no untoward 
effects on the formed elements of the 
blood were noted. 

Cerebral complications and the major 
dermatitides remain the bugbear of 
arsenotherapy. In the neoarsphenamine 
series there were 2 instances of hemor- 
rhagic encephalitis, 1 in which the con- 
dition proved fatal. In the mapharsen 
series, consisting of 288 courses of treat- 
ment, there were 3 persons with cerebral 
symptoms. Two of these had mild symp- 
toms; 1 had a single convulsion and 
promptly recovered. Neither required 
active treatment. The third, a white man 
aged 25, was admitted with the diag- 
nosis of seropositive primary syphilis. 
General examination revealed that he was 
suffering from chronic rheumatic cardio- 
vascular disease affecting the aortic and 
mitral valves, but the process was inac- 
tive. He received 18 grains (1.2 Gm.) 
of mapharsen in 5 days. He took the 
treatment well. On the seventh day, 
i. e., on the second day following com- 
pletion of treatment, headache developed, 
and soon thereafter there was a convul- 
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sion, which was followed In 5 additional 
attacks in 4 hours. He lapsed into stupor 
for 48 hours. With repeated lumbar 
puncture, intravenous administration of 
a 50 per cent solution of sucrose and 
paraldehyde sedation, he completely re- 
covered in 5 days and was in perfect 
condition 2 months after the episode. 

Public Health Aspects — Massive 
arsenotherapv by continuous intravenous 
drip seems to offer new hope for the 
control of syphilis and merits significant 
consideration by public health officers as 
well as by clinicians, according to Rice. 0 
Taking patients suffering from infectious 
syphilis “out of circulation,” rendering a 
large portion of them permanently non- 
infectious and even curing a number of 
them add to the health of the community 
immeasurably. Prevention of the spread 
of this epidemic disease is thereby as- 
sured. 

The advantages of this short period of 
treatment from the standpoint of cost 
seem obvious. The effects of this type of 
treatment in the management of latent 
and late syphilis are as yet undetermined, 
but here, again, the opportunity for im- 
provement over present methods may 
indeed prove a boon. 

The modern syphilis control program 
embodies elaborate and costly machinery 
for case finding and case holding. A 
great deal of this work will at 1 stroke 
be eliminated and made unnecessary by 
the ultimate perfection and universal ap- 
plication of this 5- or 6-day treatment 
with massive doses. When the fact is 
considered that even in well organized 
syphilis clinics the lapse rate is great — 
the co-operative clinic group reported 
that of 6807 patients with early syphilis, 
5718 (84 per cent) had allowed treat- 
ment to lapse before receiving 20 injec- 
tions of an arsenical drug — the actual 
and potential value of the massive dose 


rapid thcrajo looms up as a genuine ad- 
vance. 

It should be possible with the first 
course of treatment to render perma- 
nently noninfectious at least 80 per cent 
of those infected with early syphilis, and 
it is conceivable that this figure may be 
even higher. The second course of treat- 
ment would clear virtually all of the re- 
maining patients, with the exception of 
the irreducible minimal number of per- 
sons whose serum for some reason be- 
yond present knowledge continues to 
give positive reactions. 

The development and practical appli- 
cation of such a program would undoubt- 
edly result in a tremendous saving in 
economy, in human suffering and dis- 
ability, and in lives. 

At this time it is particularly im- 
portant to stress the applicability of mas- 
sive dose chemotherapy to syphilis con- 
trol in military forces. It would also 
result in tremendous savings in the treat- 
ment of migratory and transient groups 
which are an everpresent problem in 
certain sections of this country and even 
in a great city such as New York. 

Comment — The presentation of the 
numerous papers which dealt very fully 
with all available data on the subject of 
“massive arsenotherapy” at the meeting 
called by the Commissioner of Health of 
the City of New r York w r as followed by 
some very interesting discussions, some 
of which are very pertinent. C. W. 
Clarke pointed out that this method of 
treatment would not become available 
for some time to patients with syphilis 
throughout the country and that there is 
danger that a few physicians might un- 
dertake to administer treatment by the 
intravenous drip methods with disas- 
trous results to their patients. 

J. E, Moore, of Johns Hopkins Medi- 
cal School, raised a number of timely 
and interesting points. 
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The patient’s loss of time needs con- 
sideration. It was suggested that hos- 
pitalization for early syphilis is desir- 
able. In Moore’s opinion it is undesirable 
to take a patient with early syphilis away 
from his job and “out of circulation.” 
It would seem much better from the 
standpoint of his morale and of his eco- 
nomic situation for him to stay at work 
if he can. 

The risk of the method, of course, is 
an all-important consideration. The Re- 
viewer is particularly impressed by the 
fact that, so far, in 374 patients treated 
there have been 4 examples of hemor- 
rhagic encephalitis, of which 1 was fatal. 
The published and quoted data as to the 
incidence of hemorrhagic encephalitis 
with standard treatment methods are not 
accurate, at least so far as Baltimore is 
concerned. Among 30,000 patients with 
syphilis treated there, only 2 examples of 
hemorrhagic encephalitis have occurred. 
This is an incidence of 1 in 15,000 in 
place of an incidence of 1 in less than 
100 here reported ; and hemorrhagic en- 
cephalitis is one of the gravest compli- 
cations of antisyphilitic treatment. 

The therapeutic result of this method 
of treatment must, it seems to the writer, 
be measured not only against the results 
of the best form of standard treatment 
but also against the results of the poorest 
form. In other words, are the good re- 
sults of the intravenous drip method 
superior to the results of 1 to 3 injec- 
tions of an arsenical by the standard 
method? Not much is known about the 
results of poor standard treatment, but 
on the basis of 5- to 10-year follow-up of 
a large series of cases at the Johns Hop- 
kins Hospital, they are about 65 per cent 
satisfactory, i. e., 65 per cent of patients 
are “cured” both clinically and serologi- 
cally by from only 1 to 3 standard injec- 
tions of old arsphenamine. The results 
of massive arsenotherapy are perhaps 


20 to 25 per cent better, but at an 
enormously increased cost to the com- 
munity and increased risk to the patient. 

Another point is whether the same 
result (and this, too, is best determined 
in the laboratory rather than in the 
clinic) might be accomplished by means 
of multiple divided doses instead of the 
continuous drip. May it not be possible 
to give the patient 2, 3, 4 or 5 divided 
doses within a given day or over a period 
of several days, with less inconvenience, 
equal safety and equally satisfactory re- 
sults. 

Much still remains to be done. It will 
be a number of years before results are 
available which justify the routine adop- 
tion of the system, and it ought not to be 
adopted in the meanwhile except as a 
research project. 

Scheme of Treatment for Pregnant 
Woman with Syphilis — The United 
States Public Health Service has pub- 
lished an excellent pamphlet on " Syph- 
ilis in Mother and Child/’ 10 In outlin- 
ing a scheme of treatment for syphilis in 
the pregnant woman, the following dis- 
cussion is presented — 

Treatment which is given to the preg- 
nant woman with syphilis seeks solely 
to prevent infection of the unborn child 
or to “cure” the fetal infection if it has 
already occurred. The pressing problem 
is the welfare of the fetus and special 
forms of treatment desirable for the 
mother may be given after pregnancy is 
terminated. For this reason the drugs 
selected should be those most effective in 
combating acute syphilis, i. e., the triva- 
lent arsenical compounds and bismuth. 

1. Arsenicals — Among the numerous 
arsenical compounds which are proposed 
for syphilotherapy, there are 3 from 
which the practitioner should make his 
choice for the treatment of pregnant 
women with syphilis. There is no well 
documented information to indicate a 
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radical difference in the s\ philotherapeu- 
tic properties of these 3 drugs in the pre- 
million of congenital svplulis and it is 
>trongly recommended that the physician 
adopt and utilize the one which to him 
seems the most convenient and desirable. 
These compounds are : 

(a) Arsphetutmine i 606) — This is to 
be gi\en in doses of 5 to 6 1 grains (0.3 
to 0.4 Gra, ) at weekly intervals. 

( b ) Xeoarsphcnaminc (914) — This 
drug should also be administered weekly 
in doses of 7 to 10 grains (0.45 to 0.6 
Gni. L 

( <*) Mapharscn — This drug should be 
administered in doses of fj* to 1 grain 
(0040 to 0.060 Gm.), and since it is 
more rapidly excreted than arsphenamine 
or neoarsphenamine, it is permissible and 
perhaps desirable to administer it at in- 
tervals of 4 or 5 days. 

2. Bismuth Preparation — There is no 
necessity in the treatment of syphilis in 
the pregnant woman for employing the 
more unusual compounds of bismuth. 
Bismuth subsalicylate suspension in oil 
is quite satisfactory for all purposes and 
should be employed in a dose which is 
equivalent to 3 grains (0.2 Gm.) of bis- 
muth subsalicylate, or approximately 2 
grains (0.13 Gm.) of metallic bismuth. 
It must be pointed out that since re- 
liable manufacturers are placing upon 
the market bismuth subsalicylate suspen- 
sions in oil which vary widely in the 
content of the drug in the vehicle, the 
physician must be careful to read the 
label. The proper dose is determined 
not by the number of cubic centimeters 
of the suspension, but by the actual 
amount of bismuth subsalicylate which 
it contains. 

Appropriate treatment schemes for 
syphilis in mothers discovered at vari- 
ous stages in pregnancy are shown in 
Table I. In this table may be seen 
3 points which must be emphasized : 


( 1 ) Regardless of the time in preg- 
nancy at which the infection with syphilis 
of the mother is discovered, her treat- 
ment from that point forward should con- 
tain a maximum of treatment with an 
arsenical. 

(2) Regardless of the duration of 
pregnancy at the time at which the in- 
fection with syphilis in the mother is 
discovered, treatment should be so 
planned that she will receive an arsenical 
in full dose for at least 6 weeks before 
deliver}’. 

(3) In case the infection with syph- 
ilis in the mother is discovered late in 
pregnancy, simultaneous treatment with 
an arsenical and bismuth should be car- 
ried out. 

General Rules — 1. Make minor adjust- 
ments in time relationships by adjusting 
the overlap. 

2. Always plan to give an arsenical for 
at least 6 weeks before delivery. 

3. Try to administer at least 20 doses 
of an arsenical before delivery. If neces- 
sary, administer mapharsen every 5 days, 
or if very late in pregnancy, twice a 
week. 

It is well known that there is no clin- 
ically applicable criteria for the “cure” of 
syphilitic infection. It follows, therefore, 
that every person who has ever had 
syphilis must be suspected of still har- 
boring some hidden focus of Spirochaeta 
pallida, even though clinically and sero- 
logically he is well and has been well for 
many years. With regard to the preg- 
nant woman, this concept becomes of 
extreme importance. She may have had 
syphilis a long time in the past and have 
been well treated for it; there remains, 
however, a small but very real chance 
that she may be capable of transmitting 
the infection to her unborn child in 
utero. It becomes obligatory, therefore, 
to insist that every woman who has or 
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TABLE I 

Schemes for Treatment of Syphilis Discovered in Various St\ges of Pregnancy 


Week 

of 

Gestation 

Treatment 
of Syphilis 
Discovered 
in the First 
Trimester of 
Pregnancy 

Treatment 
of Syphilis 
Discovered 
in the Second 
Trimester of 
Pregnancy 

Week 

of 

Gestation 

Treatment 
of S>philis 
Discovered 
in the First 
Trimester of 
Pregnancy 

Treatment 
of Syphilis 
Discovered 
in the Second 
Trimester of 
Pregnancy 

1 

As 1 


21 

As 

As 

2 

As 


22 

As 

As 

3 

As 


23 

As 

As Bi 

4 

As 


24 

As 

Bi 

5 

As 


25 

As Bi 

Bi 

6 

As 


26 

Bi 

Bi 

7 

As 


27 

Bi 

Bi 

8 

As 


28 

Bi 

Bi 

9 

As 


29 

Bi 

Bi 

10 

As Bi 2 


30 

Bi 

Bi 

11 

Bi 


31 

Bi 

As 

12 

Bi 


32 

As 

As 

13. 

Bi 


33 

As 

As 

14 

Bi 

As 

34 

As 

As 

15 

Bi 

As 

35 

As 

As 

16. 

Bi 

As 

36 

As 

As 

17 . . 

Bi 

As 

37 

As 

As 

18 . 

As 

As 

38 

As 

As 

19 . . .. 

As 

As 

39 

As 

As 

20 . 

As 

As 

40 

As 

As 


1 A trivalent arsenical compound — Arsphenamme in 5-gram (0 3 Gm.) dose Neoarsphenamine in 
7- to 10-grain (0 45 to 0 6 Gm ) dose. Mapharsen in 73 to 1-grain (0.04 to 0 06 Gm.) dose. 

1 Bismuth subsalicylate suspension m oil in 3-gram (0 2 Gm.) dose. 


has had syphilis must receive antisyph- 
ilitic treatment during every pregnancy, 
irrespective of the amount of treatment 
which she has had in the past and irre- 
spective of her apparent clinical status, 
provided she shows no evidence that she 
is intolerant to the treatment. This is 
said advisedly and with the full hope that 
amplification of available information in 
the future will allow a modification of 
this particularly severe rule. 

With the emphasis which is being 
placed at present upon the necessity of 
examining the cerebrospinal fluid in all 
patients with syphilis, there is sometimes 
the temptation to capitalize the patient’s 
immediate co-operativeness in order to 
complete the record. It must not be 
forgotten, however, that since the treat- 
ment of the pregnant syphilitic woman is 
directed entirely toward the fetus and 


not towards the syphilitic infection of the 
mother, lumbar puncture during the 
pregnancy is both unnecessary for collat- 
eral reasons and actually may be unde- 
sirable. Examination of the cerebrospinal 
fluid should be deferred to the puerpe- 
rium or later, when it should be per- 
formed routinely as in all other patients. 

Summary — 1. Prenatal syphilis is a 
preventable disease; its prevention de- 
pends upon the routine, early, and re- 
peated use of the serologic test for syph- 
ilis in every pregnant woman and, once 
the diagnosis is made in the mother, on 
adequate, early, and continuous treat- 
ment of the mother up to the termination 
of the pregnancy. 

2. The pregnant syphilitic woman tol- 
erates antisyphilitic treatment as well as 
the nonpregnant woman, or man ; there- 
fore, for the sake of the expected child, 
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treatment should be a> intensive as pos- 
sible. 

3. The treatment of the pregnant syph- 
ilitic woman should depend primarily 
upon the arsenical* because of their spi- 
rocheticidal effect, and the effort should 
be made to administer before delivery at 
least 20 doses of a tmalent arsenic com- 
pound to even pregnant woman with 
syphilis. 

4. Treatment with an arsenical should 
be supplemented by the intramuscular 
injection of an insoluble bismuth com- 
pound ; this should be given between 
courses of the arsenical if time permits, 
otherwise concurrently. 

5. The welfare of the mother as well 
as that of the child should be consid- 
ered and treatment individualized to a 
sufficient extent to prevent untoward re- 
actions. If the mother shows signs of 
being unable to tolerate the maximum 
treatment recommended for the ma- 
jority of cases, it should be reduced 
until it is well borne. 

Treatment of Congenital Syphilis 
— In the same pamphlet 10 the physician 
treating congenital syphilis is advised to 
select a few' antisvphilitic remedies and 
know them well. Instead of attempting 
to cover the field of arsenic and bis- 
muth preparations, he is wiser to choose 
2 or 3 potent compounds which are low 
in toxicity and low’ in reaction-producing 
capabilities and administer only these. 

The same arsenic preparations which 
are recommended for the treatment of 
the syphilitic mother during pregnancy 
are also suitable with appropriate adjust- 
ment of dosage for the treatment of con- 
genital syphilis in infancy and childhood. 
In addition, sulfarsphenamine is suitable 
for intramuscular use only in infants, in 
whom the technical problems of weekly 
venepuncture are too great. The appro- 
priate dosages of these drugs are shown 
in Table II. 


TABLE II 

Dose (Based on Body Weight) of 4 
Arsenicals Used in Treatment 
of Congenital Syphilis 



Dose 

Drug 

Milligrams per 
Kilogram 
Body Weight 

Grams for 1 1 
Pounds 
(5 kg' 

Arsphenamine 

5-7 5 

0.025-0.0375 

Mapharsen . . 

0.5-1 0 

0 0025-0 005 

Neoarsphena- 


0 050-0 075 

mine 

t0-15 

Sulfarsphena- 


0.050-0 075 

mine.. 

10-15 


Bismuth Preparations — For routine 
use the standard preparations of bismuth 
subsalicylate suspension in oil are quite 
suitable. The proper dose is Yz 2 grain 
(0.002 Gm.) of the compound per kilo- 
gram of body weight which amounts to 
Ya grain (0.010 Gm.) per 11 pounds of 
body weight. Here also it must be noted 
that manufacturers are placing upon the 
market suspensions with a widely vary- 
ing concentration of bismuth. The 
physician must read the label. 

Technic of Treatment — In general, 
the technic of antisyphilitic treatment in 
infants and small children is exactly the 
same as that used in adults, with the 
obviously necessary modifications which 
are dictated by the difference in the size 
of the patient. In infants and young 
children, however, if intravenous treat- 
ment is considered necessary, it may be 
given best into the jugular vein by the 
following technic : The child is laid on a 
table with the head dependent and 
turned to the left or right side. If he does 
not cry spontaneously during this ma- 
neuver, it is desirable to make him do 
so ; this brings out the jugular vein very 
prominently and makes intravenous 
treatment easy. Under no circumstances 
should the physician attempt to give an 
intravenous injection into the fontanel. 



SYPHILOLOGY 


403 


TABLE III 

Suggested Scheme for Treatment of 
Congenital Syphilis 


Week 

Treatment 

1 

Arsenical m one-third to one-half 
full dose * 

2-10 

Arsenical in full dose. 

10-19 

Bismuth — note overlap. 

20-29 

Arsenical. 

29-40 

Bismuth — note overlap 

41-48 

Arsenical. 

48-59 

Bismuth — note overlap. 

60-65 

Arsenical. 

65-72 

Bismuth — note overlap. 


* It is desirable to institute treatment even 
more cautiously in infants ill with active early 
congenital syphilis. 


Reaction to Treatment — In general, 
infants and small children withstand anti- 
syphilitic treatment well. The reactions 
which they suffer are identical with or 
similar to those seen in adults and are to 
be managed by the same methods. The 
infant who is ill with early congenital 
syphilis may, however, do badly under 
routine antisyphilitic treatment. It is 
wise, therefore, in instituting the treat- 
ment of such patients to practice caution, 
beginning with heavy metal in small 
doses rather than with the arsenicals and 
seeking at first only to prevent further 
progression, deferring intensive treat- 
ment until the general condition of the 
infant has been improved. 

Suggested Systems of Treatment for 
Infants and Children — In Table III will 
be found a suggested scheme of treat- 
ment for infants and children with con- 
genital syphilis. This basic system, which 
may be employed for children of any 
age by simply adjusting dosage on the 
basis of the patient’s weight, provides 
for the administration of 34 doses of an 
arsenical and 43 of bismuth in 72 weeks. 

Management of Latent Syphilis — 
In this inactive or quiescent phase of 
syphilis there are no symptoms which 
make the patient seek the aid of a physi- 


cian. Latency may, however, end at any 
time and be replaced by active syphilis 
and the physician must convince a pa- 
tient with quiescent syphilis that treat- 
ment during this period will in all prob- 
ability forestall future trouble. Silvers, 11 
in discussing the management of the case 
of latent syphilis, advises the following 
treatment : 

Each case must be studied individually 
before any treatment is instituted, con- 
sidering the age of the patient and the 
duration of the infection. It is difficult to 
convince the patient who has been 
symptom-free for many years that he 
should undergo a regular course of treat- 
ment. 

“Early latent syphilis must be treated 
vigorously, for the disease is still young 
enough to permit hope for a clinical cure. 
The patient’s life expectancy may still 
reach for many decades, during which 
time late syphilis or neurosyphilis may 
develop with its tragic consequences. 
Treatment, therefore, should be contin- 
uous for a period of 1% to 2 years, dur- 
ing which time at least 20 or more in- 
jections of an arsenical should be used 
in addition to the heavy metals and 
iodides. The patient should be followed 
up for a number of years and watched 
for symptoms and signs of neurosyphilis. 
The problem becomes more complex in 
late latent syphilis. 

“It must be realized that in this phase 
of the disease concern is mainly with the 
maintenance of good health and the pre- 
vention of relapses and progressiveness 
of the disease. To accomplish this aim, 
treatment must be as conservative and 
individualized as is deemed wise. . . . 

“The Wassermann reaction of the 
blood can be no criterion of the amount 
of treatment to be given, or of the pos- 
sible prognosis in latent syphilis. Moore 
and Padget have shown that progression 
or relapse developed in 4.6 per cent of 
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patients with latent syphilis who were 
seroresistant and in 5.7 per cent of 
patients who were not seroresistant. 
Chargin and Rosenthal studied the be- 
havior of the Wasserniann reaction of the 
blood in 500 patients with latent syphilis 
who \\ ere treated mainly by the intermit- 
tent method. Ten per cent of these 
showed a reversal of the Wasserniann 
reaction. In 23 per cent of the cases, the 
Wasserniann reaction remained persist- 
ently positive. In 67 per cent, the re- 
action fluctuated from that of positive to 
weak-positive, then to negative, and from 
negative to positive, so that no definite 
conclusion could be drawn from the 
Wassermann reaction of the blood.” 

Moore and his associates found that 
bismuth therapy alone was about twice 
as good in the treatment of latent syph- 
ilis as any combination of an arsenical 
with bismuth or mercury. O’Leary does 
not treat latent syphilis in patients over 
60 years of age or when the infection has 
been present for more than 30 years. 
Pregnancy in a patient with latent syph- 
ilis indicates vigorous treatment with an 
arsenical and heavy metal . 

Mapharsen in Treatment of Pa- 
tients Following Arsphenamine Der- 
matitis — The choice of a drug for the 
treatment of patients who have suffered 
an arsphenamine dermatitis is often diffi- 
cult, particularly when it is important 
that the individual should have further 
arsenical therapy. 

Summarizing reports of 17 cases from 
the literature of Schoch, Alexander and 
Long, 12 they found that after recovering 
from severe exfoliative dermatitis follow- 
ing arsphenamine therapy, 1 patient tol- 
erated mapharsen and 10 did not; after 
recovery from mild arsphenamine der- 
matitis, 5 patients tolerated mapharsen 
and 1 did not. 

The authors report their study of 40 
patients who, after recovery from 


arsphenamine dermatitis, were treated 
with small, gradually increasing doses of 
mapharsen. Their conclusions from this 
stud}' were: (1) Mapharsen can usu- 
ally be successfully administered to 
patients after recovery from arsphena- 
mine dermatitis produced by neoarsphen- 
amine, provided the dermatitis is of 
lesser severity than severe exudative ex- 
foliative dermatitis necessitating hospital- 
ization. The initial dose recommended 
is %r> grain (1 mg.) and should not 
exceed Yio grain (5 mg.). (2) Maphar- 
sen cannot be administered successfully 
even in minute doses to patients who 
have recovered from severe exudative 
exfoliative dermatitis due to neoars- 
phenamine. In intravenous testing with 
mapharsen, if attempted, the initial dose 
should not exceed grain (0.1 mg.). 
(3) Patch tests with mapharsen (3.3 per 
cent solution) are a more reliable guide 
to further therapy with mapharsen than 
are patch tests with neoarsphenamine. 

Value of Liver Extract in Cases 
Intolerant to Arsenicals — In an inves- 
tigation of the value of liver extracts as 
a therapeutic or prophylactic agent in 
cases intolerant to arsenicals and heavy 
metals, MacKee and Astrachan 13 drew 
the following conclusions : Liver extract 
is a useful therapeutic agent in some pa- 
tients suffering from manifestations of 
intolerance due to arsenicals, heavy 
metals, or radiation. It is a useful sup- 
portive measure in patients with a history 
of previous intolerance to drugs and in 
those with low resistance presenting dif- 
ficult therapeutic problems. The results 
of the investigation of the prophylactic 
value in patients to arsenicals or heavy 
metals indicate that liver extract may 
be of some value in preventing or ame- 
liorating pruritus, gastrointestinal dis- 
turbance, nephritis, pains in the bones, 
joints and in some cases of erythema with 
or without scaling; it was of no value 
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in preventing nitritoid crises. There were 
more improved cases among those pa- 
tients intolerant to arsenicals (58 per 
cent) than among patients intolerant to 
heavy metals (40 per cent), and the best 
results were obtained (improvement 71 
per cent) in patients who received the 
largest number of liver extract injec- 
tions. 

Liver extract was used in some cases 
as a prophylactic remedy, in others, as 
a therapeutic agent to ameliorate after- 
effects of existing intolerance to arseni- 
cals A third group comprised cases in 
which no intolerance to any drug was 
established but which presented poten- 
tial treatment problems. 
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NEUROLOGY 

Edited by Bernard J. Alpers, M.D. Sc.D. 


Introduction — During the past year 
important advances have been made in 
many fields of neurology. Much new 
therapy has been advocated, some of 
which has already demonstrated its use- 
fulness, while other forms still remain to 
be tested in the crucible of time. On the 
whole, the trend is definitely encourag- 
ing in a field which contains so many ex- 


amples of what ordinarily are regarded 
as hopeless cases. 

In the following brief surveys no 
effort is made to present a complete 
review of the literature; only the more 
significant advances made during the 
course of the year will be mentioned, in 
particular those which appear to have 
direct clinical bearing. 


ACUTE ENCEPHALITIS 

By H. Edward Yaskin, M.D. 


Equine Encephalitis 
Farber and his co-workers 1 published 
a summary of the clinical and pathologic 
observations made on 8 infants and chil- 
dren who were infected with the eastern 
variety of the virus of equine encepha- 
litis. In all the cases there was a striking 
uniformity in the mode of onset, course 
and results of laboratory studies. The 


onset was abrupt and pointed to an early 
and severe invasion of, and injury to, the 
central nervous system. The onset was 
characterized by high fever, emesis, rapid 
appearance of drowsiness or coma and, 
finally, muscular twitching or severe 
generalized convulsions, all becoming 
manifest in from 24 to 48 hours. Otie 
phenomenon was the appearance in 5 of 
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the patients of a nonpitting edema of the 
extremities, face and periorbital regions, 
occurring usualh from 2 to 4 days after 
the onset of the illnesses. The clinical 
course m fatal cases was fulminating; 5 
of the patients died laboratory studies 
showed the initial spinal fluid pressure 
to l»e elevated in 6 of the 7 patients who 
were examined. The initial cell counts 
\aried from 246 white cells per cubic 
millimeter to 2000 white cells. The aver- 
age cell count of the spinal fluid for the 
group was 1000 white cells per cubic 
millimeter. Polymorphonuclear cells pre- 
dominated in the spinal fluid cell counts 
with percentages ranging from 60 to 100 
per cent. All the spinal fluids contained 
increased protein, normal sugar values 
(qualitative tests'), and no bacteria, 
either by direct examination or on cul- 
ture. The white blood cell counts varied 
from 13,600 to 35,600 per cubic milli- 
meter with a mean of 21,000. In the dif- 
ferential counts the polymorphonuclear 
cells ranged from 55 to 89 per cent. The 
confirmation of the diagnosis was made 
by isolation of the virus in 3 cases, neu- 
tralization test in 3 cases and by the 
pathologic examination in 4 cases. The 
pathologic picture in those cases which 
w’ere studied was that of a severe diffuse 
meningoencephalitis. 

Toxoplasmic Encephalomyelitis 

Wolf and his co-workers 2 encountered 
a case of granulomatous encelphalomye- 
Iitis due to a protozoon. The patient was 


a 3-dav-old infant who developed con- 
vulsive seizures, disturbances in respira- 
tion and symptoms of involvement of the 
spinal cord. The patient died and exam- 
ination revealed a widespread encephalo- 
myelitis characterized by multiple focal 
areas of inflammation and necrosis, and 
disseminated miliary granulomas. The 
protozoon parasites were found present 
in the leptomeningeal and parenchymal 
exudates, and in the granulomas. They 
transmitted the infection to rabbits and 
mice and identified the causative micro- 
organism as a toxoplasma. It is sug- 
gested that the organism be designated 
Toxoplasma homims. Since the lesions 
were confined to the central nervous sys- 
tem, the disease is called toxoplasmic 
encephalomyelitis. 

Acute Encephalitis 

Treatment — The successful treatment 
of a group of cases of acute encephalitis 
by the intravenous injection of hypotonic 
salt solution is reported by Retan. 3 He 
used a 0.375 per cent sodium chloride 
solution. The amount and rapidity of 
the intravenous injection are estimated 
by the w r eight of the patient, the behavior 
of the blood-pressure and the state of 
hydration of the patient. The author be- 
lieves the efficacy of this therapy to be 
dependent upon the reduction of in- 
flammatory reaction, coincident with the 
increased interchange of fluid between 
the intracellular and pericellular fluid 
spaces. 


ALCOHOLIC ENCEPHALOPATHIES 

By Bernard J. Alpers, M.D., Sc.D. 

There have been many studies in Delirium Tremens 

the past few years on the treatment Treatment — Jellinek and Jolliffe 4 
of alcoholic encephalopathies of all state that “next to acute intoxication, 
sorts. delirium tremens is probably the most 
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frequent symptom of alcoholism in gen- 
eral hospitals. In the past few years the 
tendency has developed to treat cases of 
delirium tremens with hydration instead 
of dehydration, the assumption being that 
such patients need fluids. 

Many important articles have ap- 
peared on the treatment of delirium tre- 
mens in the past few years. The vari- 
ous problems are reviewed by Wortis, 5 
who summarizes the treatment as fol- 
lows: (1) The abolition of restraints 
in order to prevent the exhaustion which 
results from attempts to free oneself with 
subsequent dehydration; (2) the judi- 
cious use of sedatives. Morphine is defi- 
nitely contraindicated because it embar- 
rasses respiration and raises cerebral 
pressure, and because it may mask cere- 
bral and abdominal complications. Pa- 
raldehyde (2 to 3 drams — 8 to 12 cc.) 
in repeated doses has been found to be 
the best treatment. (3) The supplying of 
carbohydrates because of the tendency 
of alcohol to decrease the oxygen con- 
sumption of the brain, and to decrease 
the respiratory quotient. Since brain me- 
tabolism is known to depend on carbohy- 
drates, the administration of carbohy- 
drates as orange juice or glucose is 
advocated. If insulin is given in addition, 
it has been found that glucose, which ac- 
celerates the elimination of alcohol, speeds 
it up still more. (4) The administration 
of sodium chloride by mouth to combat 
dehydration and acidosis due to retention 
of C0 2 and the accumulation of lactic 
acid and acetone bodies. (5) The ad- 
ministration of vitamins, particularly 
vitamins B and A. Much attention has 
been directed to a possible thiamin de- 
ficiency in delirium tremens. The prob- 
lem is not yet settled. Wortis states that 
"deficiency of vitamin B x and nicotinic 
acid is not specific in the causation of 
delirium tremens nor administration of 


these vitamins in the treatment of the 
disease ” They are, however, invaluable 
for certain other syndromes which fre- 
quently complicate the delirious episode 
or develop during the delirium. (6) A 
high vitamin diet. (7) Relative hy- 
dration (3000 to 4000 cc. per day). 

The role of vitamin Bj deficiency in 
delirium tremens is emphasized by 
Kiene, Streitwieser and Miller, 6 who re- 
gard Bx deficiency as the principal factor 
in the production of delirium tremens. 
Of 10 cases treated, 5 with varying 
amounts of vitamin B x and whiskey 
and 5 without vitamin therapy, those 
with vitamin and whiskey showed an 
almost immediate improvement mentally 
and physically (24 to 36 hours), while 
the control cases cleared more slowly 
(2 to 4 days). 

The importance of general medical 
care in the treatment of delirium tremens 
is emphasized by Rosenbaum, Piker and 
Lederer, 7 who reviewed 524 cases of this 
disorder. They found only 4 factors 
common to all the treatments used, i. e., 
hospital care, paraldehyde, lumbar 
puncture, and psychotherapy. They 
emphasize particularly the latter. The 
results seem to indicate that so long as 
no measures are instituted that are ac- 
tually injurious, adequate general medi- 
cal and psychiatric care should serve to 
keep the mortality of uncomplicated de- 
lirium tremens down to a minimum. The 
mortality for the entire series was 3.5 per 
cent and for the past 4% years it was 
1.3 per cent. The principles underlying 
treatment consists of safeguarding the pa- 
tient, preventing exhaustion, promoting 
elimination, decreasing cerebral edema, 
and promoting nutrition. In the authors’ 
experience, once the disease starts, the 
addition of vitamin B 1( nicotinic acid, 
liver extract, and Brewer’s yeast does 
not seem to aid in shortening the illness. 
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Nicotinic Acid Deficiency 
Encephalopathy — Under this- head- 
ing Julliffe, Bowman, Rosenblum and 
Fem s describe 150 cases of an encephalo- 
pathic alcoholic syndrome heretofore al- 
most always fatal, which they believe to 
be flue to nicotinic acid deficiency. The 
clinical syndrome is featured by cloud- 
ing of consciousness, cogwheel rigidities, 
and uncontrollable grasping and sucking 
reflexes. It occurs not only in alcoholics, 
but m pellagrins as well. Prior to 1933, 
almost all patients w ith this syndrome on 
the authors’ service died. Most of them 
had polyneuritis. Of 22 cases with this 
syndrome which were treated by the au- 
thors, 7, or 31.8 per cent, died; 4, how- 
ever, died from other causes, giving a 
corrected mortality of 13.6 per cent. 
They were treated as follows: (1) On 
admission 6 ounces (180 cc.) an hour of 
5 per cent glucose in saline ; (2) a 
basal diet low in the vitamin B complex, 
if they were able to eat; (3) nicotinic 
acid as soon as the diagnosis was made 
in 19 cases and after 3 days in 3 others. 


At first the dosage was 7} 4 grains (500 
mg. ) per day, increased later to 15 
grains (1000 mg.) given 10 times a day 
in hourly doses. After recovery was defi- 
nite in 3 to 5 days, a high caloric diet 
was given with 4% drams (18 Gm.) of 
vegex, the nicotinic acid being continued 
in smaller doses for 2 to 10 days longer. 
The results of the treatment are incom- 
parably better than in cases not treated 
with nicotinic acid. The authors regard 
this group of cases as a special type of 
encephalopathy in the alcohol group, due 
to nicotinic acid deficiency. 

Korsakoff Syndrome 

Treatment — As Jellinek and Jolliffe 
remark, “all reports published during 
the past year (1939) mention the use of 
either vitamin B complex or vitamin Bj. 
in the therapy of the Korsakoff psycho- 
sis.” There appears to be much greater 
success in therapy when vitamin B is 
used in the treatment of this disease. 
This opinion is confirmed by the experi- 
ence of others. 


EPILEPSY 

By Bernard J. Alpers, M.D., Sc.D. 


Treatment with Dilantin — The 
search for an effective means of con- 
trolling epilepsy will continue until it 
is hoped this dreaded disease is eventu- 
ally brought under control. Since the 
introduction of dilantin in 1937 by Mer- 
ritt and Putnam, this drug has been in 
wide use for the control of epileptic 
attacks. Dilantin is dispensed in 1% 
grain (0.1 Gm.) capsules in dosages of 
3 capsules a day. When it is given as 
a substitute for other drugs, it should be 
substituted gradually. During the past 
jear there have been many reports of 
its usefulness, of which only the more 
important can be reviewed. The latest 


report by Merritt and Putnam 9 records 
the following results : 

They treated 267 patients refractory 
to other forms of treatment. One hun- 
dred and sixty-four of the patients were 
subject to only 1 type of attack at the 
time dilantin therapy was instituted : 124 
had grand mat, 21 petit mal while 19 
had psychic equivalent or psychomotor 
attacks. The remaining 103 suffered 
from a combination of the 3 types. Dilan- 
tin was most effective in controlling 
“psychic equivalent” attacks (12 of 19 
completely relieved) , next most effective 
in preventing " grand mal” attacks (74 
of 124 cases completely relieved), and 
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least effective in the " petit mal” attacks 
(6 of 21 completely relieved). Of 20 
other patients with psychic equivalents 
associated with grand mal attacks, 12 
were completely relieved; of 103 with 
grand mal attacks associated with petit 
mal or psychic equivalents, 63 were com- 
pletely relieved, and such relief occurred 
in 34 of 83 patients with petit mal asso- 
ciated with grand mal seizures. Putnam 
and Merritt speak therefore for the 
greater effectiveness of dilantin in the 
treatment of epilepsy. 

Butter 10 followed 43 cases of epilepsy 
for 1 year and found great improvement 
in 46.5 per cent ; improvement in 16 per 
cent; no change in 13 per cent; while 
2 per cent were worse. Frankel 11 
treated 48 cases from 3 to 18 months 
and found entire control of the attacks 
in 39 per cent, alleviation in 21 per cent, 
and no benefit in 39 per cent. 

The question has been raised whether 
the results of dilantin are indeed as re- 
markable as they seem or whether phe- 
nobarbital has not been used in maximum 
doses. Granting that this may be so, 
there is no doubt that dilantin is superior 
to phenobarbital in that it has none 
of the unpleasant drowsiness associated 
with the latter, and leads to none of the 
mental dullness which is so often seen 
with prolonged phenobarbital dosage. 
Some doubt concerning the overwhelm- 
ing virtues of dilantin is cast by the 
report of Pratt, 12 who studied 52 cases 
which had shown no response to pheno- 
barbital or other barbiturates. These 
cases were treated with dilantin for 2 to 
10 months with the following results : 



No. of 

Per 


Cases 

Cent 

Controlled for 2 months or longer 

6 

11.5 

Markedly reduced 

11 

21.2 

Little or no reduction 

35 

67.3 


A somewhat similar doubt is mentioned 
by Cohen, Showstack, and Myerson, 13 
who found that when dilantin was sub- 
stituted for phenobarbital in a group of 
18 epileptics, there was a definite in- 
crease in the number of seizures. They 
believe, therefore, that dilantin alone 
has not exerted as favorable an effect 
in reducing seizure incidence as ade- 
quate phenobarbital dosage. On the other 
hand, their studies show that in another 
group of 23 epileptics, the addition of 
dilantin to the phenobarbital medication 
resulted in a reduction of seizures 
amounting to 50 per cent. They assert, 
therefore, the combination of dilantin 
and phenobarbital “is far more effi- 
cient than either drug used alone, the 
reduction in seizure incidence being at 
least 50 per cent over the most favorable 
results obtained without the synergistic 
use of these drugs.” 

Blair 14 has made a careful analysis 
of the effects of dilantin and found in 
36 cases of chronic epilepsy, of whom 
20 were treated for over a year, that 
there was an absolute reduction of fits 
in 1 case, a reduction of 7 5 per cent in 
6 cases, between 50 and 75 per cent in 
5 cases, between 25 and 50 per cent in 
2 cases, and a slight increase in 1 case. 
Toxic symptoms were found to be nu- 
merous and always occurred soon after 
the introduction of dilantin or after 
an increase in dosage All of Blair’s 
cases were psychotic. Blair studied the 
comparative efficacy of the various 
therapeutic remedies for epilepsy. He 
makes the important point that “the 
ideal treatment for any individual pa- 
tient will vary according to his idio- 
syncrasy for the various anticonvul- 
sant drugs.” He regards dilantin as a 
powerful anticonvulsant, with little, if 
any, sedative or hypnotic effects. He 
regards bromides as of definite value in 
some cases. According to Blair, pheno- 



410 


NEUROLOGY 


barbital i> probabh the most useful of 
the anttcom ul^ants “To get its best 
effects, hm\e\er, it is necessary in main 
cases to use massive doses even up to 
10 grains tOO < ini. j per diem.” Some 
cases do better on a combination of 
drugs, as for example phenobarbital 
and dilantin, or phenobarbital and 
bromides. According to Blair, “when 
confronted with a case of epilepsy which 
has not been treated previously with 
anticonvulsants the order in which these 
drugs may be most advantageously tried 
out would seem to be, broadly speaking, 
( 1) luminal (phenobarbital), (2) epan- 
utin (dilantin), (3) a combination of 
luminal and epanutin, (4) bromides 
alone or in combination with one of 
the others, (5) prominal.” 

The results of Fetterman 1 5 with di- 
lantin are more favorable than those 


of Blair. In 28 cases of chronic epileps\ 
treated for 2 years with dilantin Fetter- 
man reports excellent results in 10 cases 
which had been refractory to other forms 
of treatment, moderately good effects in 
2 cases, fair results in 3, no effect in 
1 , slight benefit in 2, and a harmful 
reaction in 2 cases. Four cases were 
tabulated as doubtful because of side re- 
actions, though all experienced a reduc- 
tion in seizures. The treatment was dis- 
continued in 5 cases. Fetterman regards 
dilantin as an anticonvulsant superior to 
phenobarbital, and to phenobarbital and 
bromides combined. 

Lennox 16 in his report points out 
that dilantin has 2 advantages over 
bromides or phenobarbital: it is not a 
sedative and its use in maximum doses 
is not accompanied by dulling of the 
mental faculties. 


MENINGITIS 

By Bernard J. Alfers, M.D., Sc.D. 


Sulphonamide Compounds in 
Treatment 

1. Meningococcic Meningitis — 
Since the introduction of sulfanilamide 
and its related compounds, the treatment 
of this form of meningitis as well as of 
many other forms has come to be much 
more encouraging than ever before. The 
subject has been authoritatively and ex- 
haustively reviewed by Kolmer. 17 He 
finds that sulfanilamide is highly effec- 
tive in meningococcic meningitis. Kol- 
mer states that “on the basis of mor- 
tality rates, the results have been equal 
to and in some instances decidedly bet- 
ter than those observed with serum treat- 
ment, and sulfapyridine may be even 
more effective than sulfanilamide.” The 
optimum method of administration and 
the indications for serum treatment are 


not yet agreed on. In mild or average 
cases Kolmer believes that sulfanilamide 
in maximum dosage by oral administra- 
tion alone appears to be sufficient when 
a concentration of at least 5 mg. of 
free sulfanilamide per 100 cc. of spinal 
fluid can be secured and maintained for 
at least 3 days. In comatose and vomit- 
ing patients parenteral administration 
is necessary. Banks 18 treated 65 cases 
of acute meningococcic meningitis with 
serum and sulfanilamide with only 8 
deaths (12.3 per cent). He treated 31 
cases with sulfanilamide alone, 36 with 
sulfapyridine , and 5 with a combina- 
tion of the 2 drugs, with only 1 death. 
He found the oral route could be used 
in most cases. 

Jordan, Blakelock and Johnston 19 
compared the effects of sulfapyridine 
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with those of serum in meningococcie 
meningitis. Fifty patients were studied 
in each group. The serum was given in 
20 cc. doses intrathecally every 12 hours 
until improvement occurred and then 
every 24 hours. Sulfapyridine was 
given in dosages of 4 tablets (7 ) 4 grains 
— 0.5 Gm. each) on admission, repeated 
after 4 hours, followed by 2 tablets every 
4 hours for 24 hours, followed by 1 
tablet thrice daily. The fatality rate 
was 38 per cent for the serum cases 
and 32 per cent for the sulfapyridine 
group. The authors then studied 60 
cases treated with both serum and sulfa- 
pyridine, 1 group of 30 cases receiving 
serum and sulfapyridine and another 
group of 30 cases antitoxin and sulfa- 
pyridine. The mortality rate was 26.2 
per cent and 20 per cent, respectively. 

Todesco 20 treated 31 patients of men- 
ingococcic meningitis with M & B 693 
(, sulfapyridine ) and meningococcus 
antitoxin. There were 7 deaths, chiefly 
among patients admitted to the hospital 
in a late stage of the disease. He gave 
sulfapyridine (30 grains — 2 Gm.) on 
admission and repeated in 4 hours, fol- 
lowed by 15 grains (1 Gm.) every 4 
hours for 36 hours, then 734 grains 
(0.5 Gm.) 3 times a day for 24 hours. 
Children received one-half this dosage. 
The meningococcus antitoxin was given 
intrathecally in dosages of 20 to 40 cm. 

Excellent results with sulfapyridine 
are reported by Jackli 21 in the treat- 
ment of meningococcie meningitis in 
children, all of whom recovered. The 
drug was given in dosages of 15 grains 
(1 Gm.) for each 10 kg. of body weight. 

Ten cases of meningococcie meningitis 
were treated by Rusesco, Voiculesco and 
Diaconu 22 with sulfanilamide, 9 of 
whom recovered. The authors suggest 
the treatment of meningococcie menin- 
gitis by sulfanilamide alone and suggest 


combining it with serum therapy only in 
cases which do not tolerate sulfanilamide. 

2. Pneumococcic Meningitis — Kol- 
mer states that the use of sulfanilamide 
and sulfapyridine has materially reduced 
the mortality in pneumococcic menin- 
gitis. He believes that sulfapyridine is 
the compound of choice. Rhoads 23 and 
his colleagues report 22 cases of pneu- 
mococcic meningitis, 7 of whom recov- 
ered. The diagnosis of this form of 
meningitis having been established, the 
sodium salt of sulfapyridine in doses 
of 60 to 90 grains (4 to 6 Gm.) in 
5 per cent solution is given intraven- 
ously. This is repeated every 12 hours 
until a blood level of 10 to 20 mg. per 
100 cc. is attained. Usually large doses 
up to 30 grains (2 Gm.) every 4 hours, 
day and night, by mouth, are required 
to keep the level at this figure for the 
first few days. Later, doses of 15 to 
23 grains (1 to 15 Gm.) every 4 hours 
may suffice. For children the dosage 
is calculated on the basis of 1 to 1)4 
grains (0.06 to 0.1 Gm.) per pound 
of body weight for 24 hours, the dose 
being divided equally into 6 parts and 
administered every 4 hours, after an 
initial dose equaling one-half the calcu- 
lated day’s dosage. Sulfapyridine is con- 
tinued until the temperature has been 
normal for several days and until the 
spinal fluid and blood cultures are sterile. 
Specific antipneumococcic rabbit 
serum is given intravenously as soon as 
the organism is typed. 

Hodes, Gimbel and Burnett 24 report 
17 cases of pneumococcic meningitis 
treated with sulfapyridine by mouth 
and intravenously. They report 8 re- 
coveries. Sherman 25 reports a case of 
pneumococcic meningitis which recov- 
ered with pneumococcic serum and 
s ulfa pyri dine. 

The number of cases reported is still 
small but there appears to be good rea- 
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?nn t* * hope for further success.es with 
sultap) ridine treatment with or without 
the use of specific serum. 

3 Influenzal Meningitis — Silver- 
ihurne, 26 reports a case of influenzal 
meningitis successfully treated with sul- 
fapyridine. Arnett, Shoup and Henry 27 
found 25 cases of influenzal meningitis 
up to 1940 treated with sulfapyridine, 
with 14 recoveries. This mortality of 


44 per cent is in marked contrast to a 
previous mortality of 82 per cent and 
98 per cent in cases treated with and 
without specific serum. Sulfanilamide 
has been used in treatment, but the 
results are not as impressive as with 
sulfapyridine. Arnett, Shoup and Henry 
record another case of influenzal menin- 
gitis treated successfully with sulfapyri- 
dine. 


MIGRAINE 

By Herbert S. Gaskill, A.B , M.D. 


Diagnosis — The classical picture of 
migraine, according to Lyon, 28 is seen 
in an individual who has a family his- 
tory of migraine. The onset of the at- 
tacks is earl)' in life with periodic epi- 
sodes of headache, generally unilateral, 
and most frequently accompanied by 
nausea and vomiting. Generally there 
are prodromes such as visual phenomena. 
Between attacks the patient is entirely 
free from symptoms. Migraine is more 
common in women. Many patients do 
not present the entire picture or have 
certain variants, but the more their 
syndrome deviates from the usual pic- 
ture, the less likely is their headache 
to be a true migraine attack. 

Etiology — Many factors have been 
implicated as the cause of migraine but 
few’ are capable of being proven. Lyon 
emphasizes nervous and alimentary con- 
ditions as precipitating factors in induc- 
ing an attack of migraine. Alvarez 29 
confirms this opinion concerning the 
constitutional factor. He believes that 
migraine is more prone to occur in indi- 
viduals who are overly reactive to emo- 
tion and overly sensitive to all stimuli, 
who are too conscientious, overwork and 
take life too seriously. 


Lennox 16 believes that there is some 
relationship between migraine and epi- 
lepsy. In a group of patients who had 
migraine he found an incidence of seiz- 
ures 12 times that of a control group; 
moreover, among their relatives the inci- 
dence of epilepsy was 3.6 times that of 
the controls. He found, in addition, that 
migraine occurred twice as frequently 
among epileptics as it did in a control 
series; and that the relatives of these 
epileptics had migraine twice as fre- 
quently as in the relatives of the control 
group. Gardner, Mountain and Hines 30 
suggest that there may be a connection 
between hypertension and migraine. In 
100 cases of hypertension, 79 had a his- 
tory of migraine, whereas only 15 cases 
occurred in a control series. As addi- 
tional evidence they found that during 
the year 1938 the diagnosis of migraine 
was made 5 times more frequently in 
patients with than in those without 
hypertension. 

Because of the associated biliousness, 
migraine has frequently been attributed 
to disease of the liver. Morloch and 
Alvarez 31 studied 215 cases with disease 
of the liver, i. e., cirrhosis of the liver 
and biliary tract disease, and found mi- 
graine in only 7 per cent of the cases. 
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no use as an interval treatment. Ergota- 
mine orally has. no effect, since it is 
poorly absorbed and general 1\ causes 
marked vomiting 

The effect of ergonovine hydracry- 
late on migraine attacks has been studied 
by Lennox and Sutherland anti Wolff. 
It is effective in only about 40 to 50 
per cent of cases of migraine. The drug 
has less unpleasant side effects so that 
it is to be preferred in those cases in 
which it is effective. It has the additional 
value that since it does not cause nausea 
and vomiting, it may be given by mouth 
as well as intramuscularly. The oral 
preparations go under the trade names 
of ergometrine, ergobasine tartrate, 
ergotrate, ergoklonin — the dosage is 
^12 to grain (5 to 10 mg.) during 
an attack. The dosage for intramuscular 
use is the same as for ergotamine tar- 
trate. 

Sutherland and Wolff made compara- 
tive studies of the various vasoconstric- 
tors and found that those drugs which 
reduce the amplitude of the pulsations 
in the temporal artery from 40 to 50 per 
cent would relieve migraine. Caffeine 
with sodium benzoate is effective if 
taken orally but only increases the head- 
ache if given intravenously, since it then 
acts as a vasodilator. Benzedrine sul- 
fate grain (10 mg.) given intramus- 
cularly, was effective as was 20 pressor 
units of pitressin. Ephedrine sulfate 
Ys grain (0.013 Gm.)given intravenously, 
very slowly, had a temporary effect. The 
effectiveness of none of these drugs, how- 
ever, was as certain or of as great dura- 
tion as ergotamine tartrate. Drugs such 
as codeine, acetylsalicylic acid and 
acetophenetidin can relieve or abolish 
migraine headache in adequate dosage. 
Their action depends on raising the 
threshold to pain and not in correcting 
the pain-producing mechanism. 


Palmer 36 has had considerable suc- 
cess in the treatment of migraine with 
thiamin chloride. His method of treat- 
ment consists of giving 14 to 1*4 grains 
( 30 to 90 mg. ) of thiamin chloride each 
day for a period of 2 weeks, increasing 
or decreasing the dose, depending on 
the severity of the condition. At the 
end of 2 weeks the dosage is decreased 
to % grain (30 mg.) intramuscularly 
3 times a week for a period of 2 weeks, 
which is followed by % grain (30 mg.) 
of thiamin chloride intramuscularly once 
or twice a week for a period of 2 months. 
If during the course of treatment an 
attack of migraine occurs, 1 to 2 grains 
(60 to 120 mg.) of thiamin chloride is 
given intramuscularly or intravenously 
to terminate the headache. During the 
entire course of treatment large amounts 
of vitamins A, B lf C, D and G are 
given orally. The treatment should not 
be stopped in the absence of a favorable 
response in less than 3 months. If, how- 
ever, the treatment is not effective at the 
end of 4 weeks, liver extract in doses 
of 15 U.S.P. XI units should be given 
intramuscularly once or twice a week. 
The author has treated 11 patients with 
migraine in this manner with success 
in 65 per cent of the cases. 

Lennox and Alvarez have found that 
the inhalation of 100 per cent oxygen 
will cure migraine in a limited group of 
patients. 

A certain number of women cease to 
have migraine after the menopause. 
Alvarez 37 studied the resultant effect 
on the migraine of 42 women who had 
menopause induced by operative pro- 
cedure or by roentgen ray. Of these 
42 cases, only 6 were relieved of their 
headache; 5 had less severe headache; 
in 16 they were better only for a short 
time or unchanged, and in 15 they were 
made worse. Three additional cases had 
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their first migraine attacks following an 
induced menopause. From this series 
Alvarez concluded that it was unwise 
to advise an artificial menopause to re- 
lieve migraine. In another article the 
same author comments on the fact that 
surgical procedures on the abdominal 
viscera rarely cure migraine. Moreover, 


although many patients believe that cer- 
tain foods are the cause of migraine, 
allergic studies rarely confirm this. 

Nearly all the authors recommend 
that these patients lead less active lives, 
that they obtain adequate amounts of 
exercise and sleep, avoid worry and 
do not overwork . 


MULTIPLE SCLEROSIS 

By H Edward Yaskin, M.D. 


Pathogenesis — Friedman 38 has re- 
viewed the literature on the relationship 
of trauma to the occurrence of multiple 
sclerosis. He found that statistical stud- 
ies of various authors showed the inci- 
dence of trauma to be 8 to 10 per cent 
of the cases of multiple sclerosis. His 
own experience in a series of 61 cases 
seemed to confirm this percentage inci- 
dence. On the basis of a survey of the 
literature and of his own cases, he con- 
cludes that there is no absolute warrant 
for the belief that multiple sclerosis can 
arise as a result of trauma per se. Trauma 
can play an important role, however, as 
a precipitating factor in latent disease 
and as an aggravating factor in disease 
already present. 

Treatment — Moore, 39 in a prelim- 
inary report, believes that a combined 
administration of nicotinic acid and 
thiamin chloride has yielded promising 
results in a series of 5 cases. The ra- 
tionale of this therapy was the thought 
that a hyperemia of the central nervous 
system could be effected with nicotinic 
acid similar to that observed in the skin. 
The causation of vasodilatation by the 
drug may effect amelioration of the le- 
sions, due to increased oxidation and 
improved nutrition. The medication was 
given parenterally. Moore utilized 2 
methods of administration. He gave 1 % 


to 2]/q grains (80 to 140 mg . ) of nicotinic 
acid intramuscularly 2 or 3 times a week, 
depending on the reaction of the patient. 
At the same time he administered 1 
grain (33.2 mg.) of thiamin chloride in- 
travenously at the height of cutaneous 
hyperemia, caused by the nicotinic acid. 
He also utilized a method of adminis- 
tration wherein he injected 2% drams 
(10 cc.) of a solution of sterile water 
containing 2 grains (120 mg.) of nico- 
tinic acid and ^4 grain (33.2 mg.) of 
thiamin chloride- This dose was injected 
into the buttock. With this treatment 
complete remissions were not obtained 
in his cases, but he felt there was con- 
tinued symptomatic improvement with 
the therapy. 

Bennett and Lewis 40 report the re- 
sults of artificial fever therapy in 51 
cases of multiple sclerosis, using the 
Kettering hypertherm. Most of the pa- 
tients received a course of 6 treatments, 
each of 3 or 4 hours at 104° F. (40° C.), 
but many returned for further courses 
of treatment. Of 10 patients classified 
as early cases, 8 experienced and main- 
tained worthwhile improvement. Of 25 
patients classified as intermediate cases, 
13 showed slight to marked improve- 
ment. The authors feel, however, that 
the results in this intermediate group are 
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not \er\ different from the probable re- 
sults without treatment. In 16 ad\ anced 
eases onh 2 showed am definite halting 
of the progress of their disease, and a 
few seemed to be made at least tem- 
porarily worse by the treatments. These 
authors conclude that lever therapy 
should be tried m early cases of short 
duration and m ambulatory cases with- 


out assistance In the group of multiple 
sclerosis cases where assistance is re- 
quired for the patient to be ambulatory 
but not completely disabled, the benefits 
derived from fever therapy are doubt- 
ful. In the bedridden group, in which 
the disabling symptoms are of long dura- 
tion, fever therapy does no good and 
may do harm. 


MYOPATHIES AND NUCLEAR AMYOTROPHIES 

By Bernard J. Alpers, M D., Sc.D 


Myopathies 

Vitamin Therapy — The group of the 
myopathies or primary muscular dis- 
orders, which includes such examples 
as progressive muscular dystrophy , 
pseudohypertrophic muscular dystrophy 
and similar disorders, has always offered 
serious obstacles to treatment and has 
yielded barren results. Since the discov- 
ery that a nutritional muscular dystrophy 
could be produced in rats, guinea- 
pigs, rabbits and other animals main- 
tained on a diet deficient in vitamin E, 
efforts have been directed to the treat- 
ment of the human myopathies with 
vitamin E alone or in combination with 
other vitamins, notably vitamin B. The 
myopathies were treated with (1) the 
crude wheat germ oil by mouth (1 
dram — 4 cc. — twice daily) ; 2 alpha- 
tocopherol, the synthetic active princi- 
ple of vitamin E, in dosages of % grain 
(25 mg.) per day by mouth or intra- 
muscular injection, or (3) by a com- 
bination of these 2 remedies. In some 
instances thiamin chloride or vitamin 
B complex was given in addition. The 
reported results have been conflicting, 
and have varied from reportedly good 
to poor responses to the treatment. 

Bicknell, 41 for example, treated 18 
cases of progressive muscular dystrophy 
with vitamin E. He gave % ounce (15 


Gm.) of fresh dried whole wheat germ 
twice daily. He found that every case 
of myopathy improved which was treated 
for more than 6 weeks. 

Stone 42 has reported startlingly good 
results in young patients with muscular 
dystrophy. He advocates the use of % 
dram (2 cc.) of wheat germ oil daily 
together with vitamin B complex . For 
cases of longer standing he uses 1 to 
134 drams (4 to 6 cc.) of wheat germ 
oil daily. He noted definite improvement 
in 5 cases of muscular dystrophy, the 
improvement being manifested by a gain 
in muscular strength, the disappearance 
of fatigue and muscle pain on exertion, 
change in muscle texture, and the dis- 
placement of dystrophic musculature by 
normally contracting muscle tissue. 

Opposed to this is the experience of 
Sheldon, Butt and Woltman, 43 who 
treated 8 cases of progressive muscular 
dystrophy with both wheat germ oil and 
alpha-tocopherol without success. Simi- 
larly, Alpers, Gaskill and Cantarow 44 
report indifferent results with vitamin E 
alone in the treatment of muscular 
dystrophies of long standing. They re- 
port 6 cases which were treated with 
wheat germ oil (2 drams — 8 cc. — daily) 
or alpha-tocopherol (% grain — 25 mg. 
— daily. In 3 of their cases there was 
slight but definite improvement mani- 
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fested by ability to climb stairs and 
ability to arise from a crouching posi- 
tion. All the cases which improved man- 
ifested a sense of well-being while under 
treatment with vitamin E which was not 
present when they were taken off this 
treatment. None of the cases showed 
a change in creatine metabolism as stud- 
ied by the creatine and creatinine output 
in the urine. 

Nuclear Amyotrophies 

Vitamin Therapy — In this group 
of diseases are included progressive 
muscular atrophy, amyotrophic lateral 
sclerosis, chronic progressive bulbar 
paralysis, and chronic progressive oph- 
thalmoplegia, all of them inevitably 
fatal diseases. Attention has been called 
within the past year to the possibility 
of treatment of these cases, particularly 
amyotrophic lateral sclerosis, with vita- 
min E. Chief among the proponents of 
this treatment is Wechsler, 45 who has 
reported excellent results in some cases 
of amyotrophic lateral sclerosis , using 
both vitamins E and B. In a prelim- 
inary report he cites 2 cases of amyo- 
trophic lateral sclerosis which responded 
promptly to vitamin E, particularly the 
synthetic tocopherols. Full recovery oc- 
curred in an early case; in another case 
great improvement was noted. Wechsler 
reports no results in a trial of vitamin 
E in 3 other cases. In a fourth case 
there seemed to be some recovery of 
muscle power. Withdrawal of the toco- 
pherols resulted in return of weakness, 
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with return of power when treatment 
was resumed. 

Wechsler has reported even better 
results in a larger group of cases of 
amyotrophic lateral sclerosis. In a per- 
sonal communication Wechsler states 
that his present regimen includes at 
least 4 grains (250 mg.) of synthetic 
vitamin E by mouth, 3 grains (200 
mg.) of alpha-tocopherol intramuscu- 
larly daily, 1 ounce (30 Gm.) of wheat 
germ powder, bile salts, and in some 
cases vitamin B e . In the diet he gives 
large amounts of foods rich in vitamin E 
such as lettuce, kale, whole wheat bread, 
coarse cereals, butter, nuts, fat beef, 
bananas, fresh corn, fresh green peas, 
and yolks of eggs. 

Bicknell has also noted a slight im- 
provement in 2 out of 4 cases of amyo- 
trophic lateral sclerosis treated with 
vitamin E. On the other hand, Shel- 
don, Butt and Woltman report no im- 
provement whatever in 6 cases of amyo- 
trophic lateral sclerosis treated with 
both wheat germ oil and alpha-toco- 
pherol. 

Despite the conflicting results which 
have been reported, vitamin E therapy 
in amyotrophic lateral sclerosis is de- 
cidedly deserving of trial. It should be 
given in large doses as in the myop- 
athies and should be combined with 
large doses of thiamin chloride (% 
grain — 30 mg. — intramuscularly daily), 
B complex (2 capsules 3 times a day), 
bile salts, and nicotinic acid (1*4 
grains — 100 mg. — daily). 


NEURITIS 

By Bernard J. Alpers, M.D., Sc.D. 

Etiology — Sulfanilamide — A few doubt that neuritis develops after this 
cases of neuritis have now been re- treatment. Wauh reports a case of pe- 
ported following the administration of ripheral neuritis with drop-foot during 

sulfanilamide and there seems to be no the treatment of gonorrhea with sulfa- 

27 
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nilamidt*. He was able to find only 2 
other cases of neuritis and 1 case of 
optic neuritis in the literature following 
the use of this drug. Wauh’s case was 
the only instance of neuritis among 650 
hospitalized patients who received in- 
tensive sulfanilamide treatment for gon- 
orrhea or other urologic conditions. 
Radermecker 4 c reports a case of multiple 
neuritis following the use of sulfanila- 
mide, as does also de Monchy. 47 

Cirrhosis of the Liver and Neu- 
ritis — A relationship between cirrhosis 
of the liver and multiple neuritis has 
been suggested by Wayburn and Guer- 
ard. 48 They studied 272 cases of liver 
cirrhosis, from which w r ere excluded 
cases of fatty alcoholic livers. A history 
of alcoholism was found in 70 per cent 
of their cases and multiple neuritis in 
17 per cent. They regard the high in- 
cidence of liver cirrhosis as important, 
and found not only a history of alcohol- 
ism, but a general dietary deficiency 
and deficiency of thiamin intake. 

Treatment — Thiamin Chloride — 
The field of neuritis is actively occupied 
at the moment in determining the value 
of thiamin chloride. There can be no 
doubt that vitamin Bj (thiamin) defi- 
ciency is responsible for neuritis, usually 
a multiple neuritis. This is true, espe- 
cially of the neuritis found in alcoholism, 
pellagra, the cachexia of carcinoma, 
short-circuiting operations of the bowel, 
pylorospasm, and beriberi, to mention 
only random examples. The danger lies 
in assuming that such a deficiency occurs 
in all forms of neuritis. Vorhaus 49 has 
analyzed the value of thiamin chloride 
in the treatment of 562 cases of neuritis 
of varied etiology falling into the fol- 
lowing groups : 

Toxic — heavy metals, 5; toxic — en- 
dogenous, 26; gestational, 12 ; metabolic, 
118; nutritional, 125; infectious, 161; 
unknown etiology, 115, 


Both natural and synthetic thiamin 
was used, 75 per cent of the patients 
receiving the vitamin orally and 25 per 
cent parenterally. The average daily 
dose varied from Y 20 to % gram (3 to 
10 mg.). The response to thiamin ther- 
apy depended in part on the duration 
of the symptoms. Cases with symptoms 
of several weeks’ to a few r months’ dura- 
tion showed a quicker response than 
those with symptoms of years’ duration. 
About 75 per cent of Vorhaus’ cases 
showed improvement within 4 weeks, 
but 62.5 per cent developed recurrences, 
suggesting that the benefit derived from 
thiamin therapy is not permanent. Fifty 
per cent of patients developed recur- 
rences within a year and 90 per cent 
within 3 years. Vorhaus concludes, 
therefore, that some patients require 
thiamin continuously in order to remain 
symptom-free. The cases with unknown 
etiology' appeared to develop a greater 
incidence of recurrences. 

The use of thiamin chloride in cases 
of trigeminal neuralgia has been advo- 
cated by Borsook, Kremers, and Wig- 
gins, 50 who treated 58 patients with 
large doses of thiamin chloride and in 
somes cases with concentrated liver 
extracts. The dosage used consisted of 
Yq grain (10 mg.) daily of thiamin chlo- 
ride intravenously or intramuscularly. 
In cases which fail to respond to thia- 
min alone, concentrated liver extract is 
given 3 times a week (0.5 cc. intra- 
muscularly). In addition, the patients 
were placed on a high vitamin-low 
carbohydrate diet. The 58 patients 
reported were under observation from 
6 to 14 months. Thirty-seven are re- 
ported markedly improved, 15 improved, 
3 slightly improved, and 3 not improved. 
Of the 52 cases which were markedly 
improved and improved, 38 had a remis- 
sion in the course of and after active 
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therapy which was longer than any 
spontaneous remission during the 2 
years prior to the beginning of treat- 
ment. 

Neuritis of the auditory nerve has 
also been treated by thiamin therapy. 
Brandenburg 51 reports a case of severe 
bilateral tinnitus and impairment of 
hearing in which relief was obtained 
by the daily intravenous injection of 
thiamin chloride % to % grain (10 to 15 
mg.) for 9 days. He suggests the in- 
travenous use of thiamin chloride in 1 
or more daily doses % grain (10 mg.) 
for all neuritis cases of the cranial 
nerves. 

Neuritis of ischemic origin has been 
treated successfully with thiamin chloride 
by Naide, 52 who defines ischemic neuritis 
as a type of rest pain present in patients 
with extensive arterial occlusion. Thi- 
amin was given in these cases on the 


assumption that by its use in large 
doses the blood concentration could be 
raised to such a level that even the 
reduced blood supply in ischemic areas 
could maintain an adequate thiamin con- 
tent. Naide gave thiamin in doses of 
l /'2 grams (100 mg.) intravenously 
daily, every other day or twice a week. 
He treated 8 cases, all of whom had had 
severe pain from 1 month to 8 years. 
Of these cases, 7 were relieved of pain 
in from 1 day to 2 weeks; 2 cases had 
partial relief, and 1 case of thrombo- 
angiitis obliterans obtained no relief. 
All the cases had obtained no relief 
from other forms of treatment. Cessa- 
tion of the thiamin treatment was fol- 
lowed by a return of pain; hence, main- 
tenance doses of Y s to 1% grains (20 
to 100 mg.) twice a week were required 
in cases in which the vascular condition 
remained unchanged. 


NEUROSYPHILIS 

By Bernard J. Alpers, M.D., Sc D. 


There has been no strikingly new 
advances in neurosyphilis in the past 
year, but several substantial studies are 
available. Moore and Woods 53 review 
the subject of syphilitic optic atrophy. 
They find that subdural treatment 
with mercury or other compounds and 
malarial treatment offer the best pos- 
sibilities of success, though the results 
are relatively disappointing. 

Berman 54 finds that acute syphilitic 
transverse myelitis seems to be on the 
wane, since only 5 cases have been re- 
ported in this country in the past 15 
years. This is encouraging, since the 
condition is not hopeful from the stand- 
point of treatment. The onset is acute, 
is associated with flaccid paralysis of 
the legs, retention of urine, and a sen- 


sory level. The spinal fluid changes 
may be strongly positive or normal. 

Nineteen cases of tabes dorsalis were 
treated by Angyal and Gyarfas 55 with 
Hilgerman’s living, avirulent culture of 
the spirochetes. The vaccine was given 
subcutaneously in the thigh at intervals 
of 14 days and 1 to 12 injections were 
given. It was found to have a beneficial 
effect on the lightning pains and gastric 
crises of tabes. 

Black 56 reports good results with 
cobra venom in the treatment of the 
lightning pains of tabes. 

Kroll 57 recommends the use of quar- 
tan malaria in the treatment of neu- 
rosyphilis. Of 23 paretics treated, 10 
showed incomplete remissions, and 5, 
complete return of function. Of 13 
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tabetics, all showed varying grades of 
relief and in 5 of 6 cases of optic atrophy, 
existing eyesight was maintained. Five 
cases of meningovascular syphilis all 
improved. The spinal fluid YYassermann 
reaction was affected relatively little, 
though other features of the spinal fluid 
showed changes. Kopp and Solomon 55, 
found on analysis of 302 cases of neuro- 
syphilis treated with malaria that the best 


results were obtained in patients with 
more than 150 hours of fever above 
100° F. (37 8° C.). Patients who had 
more than 10 chills were improved more 
often than those with less. Mays, Oden 
and Cox 50 prefer quartan to tertian ma- 
laria in the treatment of general paresis 
because of its higher improvement rate, 
its lower death rate, and the more pro- 
longed temperature elevation. 


POLIOMYELITIS 

By Herbert S. Gas kill, A.B., M.D. 


Diagnosis — The diagnosis of spo- 
radic cases of poliomyelitis has always 
been attended with considerable diffi- 
culty. Trask, Paul and Vignec 60 have 
demonstrated that the poliomyelitis virus 
can be isolated in the stools of patients 
ill with the disease by intracerebral or 
intraperitoneal injection into experi- 
mental animals. This type of inoculation 
requires elimination of the other intes- 
tinal flora which may kill or decrease 
the virulence of the poliomyelitis virus. 
Howe and Bodian 61 have eliminated this 
by successfully using intranasal inocula- 
tion of their monkeys. In a series of 14 
cases they obtained positive results in 
all 7 cases when the stools were obtained 
in the first 5 days of the paralytic stage 
and in the 3 of 7 cases when the stools 
were obtained after the fifth paralytic 
day. Paul and Trask 63 were able to 
obtain positive results from cases which 
never developed any evidence of central 
nervous system involvement. 

Thus, it would now appear to be pos- 
sible to make the diagnosis early in an 
epidemic and establish infectious pre- 
cautions early before the disease has an 
opportunity to spread widely. This also 
affords a method for diagnosing abortive 
cases and the well “carriers” who are 


a potential source of danger in the 
spread of the disease. 

Epidemiology — Although many fac- 
tors have been indicted as the means of 
transmission of poliomyelitis, the only 
one which has been definitely proven is 
direct contact between individuals. Paul 
and Trask have been able not only to 
demonstrate the poliomyelitis virus in 
the stools of patients ill with the disease, 
but also in the sewage draining from 
hospitals having patients ill with polio- 
myelitis. Moreover, in the case of a 
small epidemic occurring in Connecticut, 
in 1939, there was some relationship to 
a common watercourse, since a great 
many of the cases were located along 
the course of a river. 

The studies of Ellsworth 63 along this 
line are of considerable interest. He stud- 
ied the sewage disposal of Fall River 
which emptied directly into the river. 
At some distance from these outlets 
there were 2 swimming beaches. Al- 
though normally the sewage did not 
reach these sites, at times the currents 
and wind carried it there. Thus, al- 
though the beaches were for the most 
part safe, they could upon occasion be- 
come polluted. He found, in addition, 
that in the poliomyelitic epidemic which 
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occurred in Massachusetts in the sum- 
mer of 1935, the highest incidence of 
infection was in those communities bor- 
dering on waters used for bathing and 
affected by sewage pollution. Since most 
epidemics of poliomyelitis occur in the 
summer, the author raises the question 
as to whether water pollution may not 
be a considerable factor in the spread 
of poliomyelitis. 

“An extensive study of the means of 
dissemination of the poliomyelitis virus 
has been made by Bodian and Howe. 64 
They find that there are several routes of 
spread of the infection and they conclude 
that the virus of poliomyelitis travels 
through the central nervous system along 
certain preferential pathways determined 
by (a) differential susceptibility of cer- 
tain centers; (b) accessibility of the 
virus as determined by the kind and 
quantity of neuronal connections be- 
tween any center and other centers 
from which the virus can spread; and 
(c) portal of entry. 

In the early stages of the disease the 
distribution and the severity of the 
lesions depend chiefly on the site of in- 
oculation. In the later stages the virus 
usually involves all of the preferential 
areas, and, in addition, invades suscep- 
tible centers not included among those 
primarily affected, with the result that 
the final picture is similar, with slight 
differences, regardless of the portal of 
entry. 

The evidence indicates that the virus 
spreads along neuronal pathways and is 
conducted most rapidly over short 
chains, where the perikarya serve to in- 
crease the connection of the infecting 
agent. 

Prophylaxis — Various studies have 
been made of agents which would alter 
the metabolism and physiology of the 
nerve-cells sufficiently to alter the course 
of poliomyelitis in experimental animals. 


Jungeblut 65 found that neither the ad- 
ministration of a hypnotic such as so- 
dium luminal nor the production of sys- 
temic shock bv insulin or metrazol alters 
the course of the disease in monkeys. 

Saucier and Stewart 06 found that in- 
jections of potassium chlorate failed to 
protect monkeys against poliomyelitis, 
despite the good reports of Contat in 
the Switzerland epidemic of 1936-37. 

Dalldorf 67 studied the immunity af- 
forded by previous infection with another 
virus disease. If choriomeningitis was 
induced in monkeys from 1 to 10 days 
before they were inoculated with polio- 
myelitis virus, protection against the pol- 
iomyelitis was developed. He suggests 
that this “sparing effect” might be used 
as an immunological mechanism, al- 
though it does not as 3 'et appear prac- 
tical. If choriomeningitis in an abortive 
form is as common as Armstrong 68 feels 
it is, it may be that this mechanism is 
already at work. 

The use of chemical agents to block 
the nasal portal of entry of poliomyelitis 
virus has frequently been advocated. 
Schultz, 69 however, feels that this is im- 
practical in man. This is due in part 
to the risk of inducing a permanent im- 
pairment of the sense of smell and partly 
because such an extensive injury must 
be induced in monkeys to afford pro- 
tection. 

Treatment — The advent of the 
respirator has made it possible to save 
many lives which would have been lost 
previously. Wilson 70 indicates that there 
is still considerable confusion concerning 
the indications for its use in poliomyeli- 
tis. It should not be used in cases of 
“bulbar” poliomyelitis, since the respira- 
tory difficulty in such cases is due to 
obstruction along the airways, such as 
pharyngeal obstruction. Cases with 
shallow, irregular respirations due to 
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central disturbance of the respiratory 
mechanism are not benefited by the 
respirator, since m these cases the iron 
lung cannot o\ercome the shallow, jerky 
mo\ements of the patient’s chest. 

In those cases, however, which show 
evidence of beginning parah sis of the in- 
tercostal or diaphragmatic musculature, 
the respirator should be used as soon as 
the parah sis is noticed. In this way 
much needed physiologic rest will be pro- 
% ided for the involved muscles, one must 
never wait until the parah sis is com- 
plete. Moreover, during the stage of re- 
covery it is very important to see that 
the muscles have a rest each day in the 
respirator, thus ensuring a more com- 
plete recovery The disadvantages of the 
respirator have been largely removed 
with the development of respirator 
rooms. At first there were objections 
to these rooms on the ground that indi- 
viduals of different ages could not be 
subject to the same pressures, but these 
have been disproved. 

During the stage of recovery the ques- 
tion is frequently raised as to when one 
should cease to expect further recovery 
and as a corollary of this when the or- 
thopedic surgeon should take over. 
Seddon 71 outlined certain general rules 
in answer to these questions. First, if 
the patient has been under the proper 
care from the beginning, the greater part 
of recovery takes place before the close 
of the first year. Rest in bed, with 


splinting as may be necessary, is most 
desirable throughout the period of re- 
covery. If treatment has been inade- 
quate, it is then best to consider the case 
as if it were a recent one, giving the 
patient the full benefit of the above treat- 
ment. 

Next, if a limb remains completely 
paralyzed for 4 months, the paralysis is 
permanent and further treatment is a 
waste of time. Moreover, if no muscles 
are found to be completely paralyzed im- 
mediately after the acute phase, the 
prognosis is excellent and something 
approaching complete recovery may be 
expected. Involvement of the spinal and 
abdominal muscles often calls for more 
than the usual 6 to 12 months of bed 
rest required for paralysis of the lower 
limbs. Recovery sometimes continues for 
18 to 24 months and any effort is worth- 
while if a paralytic scoliosis can be 
avoided. The only certain method of fol- 
lowing the progress of a case is to keep 
constant records. When recovery is 
maximal, treatment by appliances or 
operation has to be considered. 

Geiger, Burlingame and Miller 72 
studied the effect of injection of conva- 
lescent serum in 168 cases. Of these, 
69 were treated cases and 99 controls. 
They conclude that convalescent serum 
is beneficial in the early stages of polio- 
myelitis, since there was a greater per- 
centage of recovered cases without resid- 
ual paralysis in their treated group. 


POSTENCEPHALITIC PARKINSONISM 

By Bernard J. Alpers, M.D., Sc.D. 

Treatment — The symptomatic treat- and the rigidity of this disease. No cure 
tnent of postencephalitic parkinsonism has been found, but during the year a 
continues to engage the attention of many more effective drug treatment has been 
workers who are in search of an effec- advocated, as well as an operative treat- 
tive means of relieving both the tremor ment in selected cases. 
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Bulgarian Treatment — As in the 
past, belladonna and atropine deriva- 
tives have been found to be most effec- 
tive in controlling the symptoms of park- 
insonism. In 1926 it was found that 
wine extracts of Bulgarian bella- 
donna were unusually effective in the 
disease and its use has been sporadically 
advocated since then. In the past year 
have appeared some unusually good re- 
ports concerning its use. It has been 
found by practically all workers that the 
original white wine decoction of Bul- 
garian belladonna is unstable and the 
results obtained from its use variable. 
Tablets have been in use therefore to 
ensure stable preparations. Neal and 
Dillenberg 73 report on 100 cases treated 
over a 2-year period, all of them previ- 
ously having had treatment with scopo- 
lamine, stramonium, amphetamine sul- 
fate (benzedrine), or combinations of 
these drugs. The results obtained with 
Bulgarian belladonna were far superior 
to those obtained with any other form 
of symptomatic treatment. About one- 
third were greatly improved, one-half 
moderately improved, and the remainder 
slightly improved. A group of 23 cases 
treated with Bulgarian belladonna was 
compared with 21 treated with a syn- 
thetic preparation containing hyoscya- 
mine 0.45 mg., atropine 0.037 mg., and 
scopolamine 0.012 mg. The results ob- 
tained with the Bulgarian belladonna 
were far superior to those with the syn- 
thetic preparation, as shown by an im- 
provement in facial expression, decreased 
tension, and greater cheerfulness. Neal 
and Dillenberg believe that Bulgarian 
belladonna is the most beneficial drug 
available in the treatment of chronic 
encephalitis. They obtained their best 
results with a preparation known as 
bellabulgra. 

Vollmer 74 has found that a synthetic 
compound of hyoscyamine, atropine, and 


scopolamine was particularly effective in 
the treatment of parkinsonism. He 
found an empirical combination consist- 
ing of hyoscyamine hydrobromide 
90.2 per cent, atropine sulfate 7.4 
per cent, and scopolamine hydrobro- 
mide 2.4 per cent seemed particularly 
effective. This synthetic compound was 
found to be as effective as the natural 
extracts of belladonna roots. Treatment 
must be begun in small doses. The re- 
quired dose varies from % to 7 tablets 3 
times a day but ranges on the average 
from iy 2 to 2 tablets 3 times daily. 
Slight dizziness, dryness of the throat 
and sluggishness are signs of overdos- 
age. General spirits and muscular rigid- 
ity respond first. Fifty-two patients 
were treated, 34 with postencephalitic 
parkinsonism and 18 nonencephalitic 
paralysis agitans. Fifty per cent of the 
postencephalitics and only 17 per cent of 
the nonencephalitics were markedly im- 
proved. There was moderate improve- 
ment in a further 32 and 33 per cent of 
the respective groups. Tremor does not 
respond as well as rigidity. 

Eves 75 studied the effects of bella- 
donna alkaloids containing the equiva- 
lent of the Bulgarian extract. Twenty- 
three patients were treated, 16 with 
chronic encephalitic parkinsonism, 5 
with parkinsonism due to vascular dis- 
orders, and 2 with chronic encephalitis 
who were addicted to the use of scopola- 
mine and did not co-operate The vas- 
cular disorders responded poorly. In the 
encephalitic cases the rigidity decreased ; 
tremor diminished in all the cases and 
in the majority was markedly improved. 
Oculogyric crises were diminished. Of 
13 patients with chronic encephalitic 
parkinsonism 1 1 showed marked im- 
provement, 1 slight improvement, and 1 
no improvement. 

Bulgarian belladonna has been used 
by some authors in the form of rabellon 
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with reported good results. Ga} le 76 used 
this drug in dosages beginning with Vi 
tablet which was gradually increased by 
li i tablet a day until a total of 1% tablets 
was taken 3 times daily. Thirty-five pa- 
tients were treated and all but 1 showed 
a slight to marked improvement. As in 
other forms of medication of this sort, 
dryness of the mouth and blurring of 
vision often developed as side symptoms. 
Draper 77 also used rabellon in 17 cases 
and reports good results. 

Synthetic Atropine — Because of the 
many side effects of all the belladonna 
derivatives, and because many patients 
are unable to tolerate atropine in dosages 
large enough to give them relief from 
their symptoms, Schlezinger and Al- 
pers 78 advocate the use of a synthetic 
atropine, particularly for cases which are 
sensitive to atropine. They used syntro- 
pan given in 3-grain (200 mg.) doses, 
starting with one 3-grain (200 mg.) 
tablet 3 times daily maintained for 4 to 
5 days, then increased gradually by 1 
tablet daily at 2 to 3-day intervals until 
a total dosage of 3 to 4 tablets 3 times 
daily was given (28 to 37 grains — 1800 
to 2400 mg.). Dosages of this size were 
well tolerated. Side effects such as ver- 
tigo and nausea were transitory. No 
dryness of the mouth or blurring of 
vision is experienced and the dose may 
be maintained for indefinite periods. Pa- 
tients who do not tolerate the natural 
atropine tolerate the synthetic drug well. 
Rigidity is lessened in these cases, but 
tremor is not so much affected. 

Vitamins — Jolliffe 79 has reported 
good results in postencephalitic parkin- 
sonism by intravenous injections of vita- 
min Be. This vitamin was used because 
it appears to have some role in muscle 
metabolism. Jolliffe treated IS cases of 
paralysis agitans all of which were bed- 
fast or chairfast, 10 of them for more 
than 3 years, AH the patients received 


**4 to P /2 grains (50 to 100 mg ) of 
vitamin B & hydrochloride intra- 
venously daily or every other day* Of 
the 15 patients, 4 showed subjective and 
definite objective improvement. Two 
additional patients were subjectively im- 
proved. Jolliffe reports that “thus far 
objective beneficial results have been 
limited to lessening of rigidities and in- 
crease in strength in patients whose com- 
plete disability is of less than 3 years’ 
duration, and who give no history of 
encephalitis.” 

Operative Treatment — Within the 
past few years operation has been at- 
tempted to relieve particularly the 
tremor in postencephalitic parkinsonism. 
Rhizotomy and ganglionectomy have 
been tried. More recently, parts of the 
motor cortex have been extirpated. Put- 
nam sectioned the extrapyramidal tracts 
in the spinal cord in 5 cases without 
effect. In 2 cases of hemiparkinsonism 
section of the pyramidal tract in the 
spinal cord resulted in good improve- 
ment. In a brilliant study Meyers 80 re- 
ports on the use of operation in the con- 
trol of parkinsonian tremor in 2 cases. 
In addition to section of some of the 
extrapyramidal cortical areas , Meyers 
oblated in addition part of the head of 
the caudate nucleus. Of the 6 cases 
treated in this fashion by Meyers, 3 
showed excellent results in control of 
the tremor, 2 were much improved, and 
1 showed no effect. 

Putnam 81 reports good results in the 
treatment of the tremor of paralysis agi- 
tans by section of the motor fibers. 
He reports 10 new cases of unilateral 
tremor, in 3 of which relief from the 
tremor of 1 hand was obtained by resec- 
tion of the motor cortex at the anterior 
edge of the Betz cell region. Six patients 
were treated by section of the lateral 
pyramidal tract. In 2 of these cases only 
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a partial section of the pyramidal tract 
was performed; both patients obtained 
some improvement. In the other 4 cases 
the section was apparently complete. All 
4 patients experienced substantial relief, 
usually with distinctly less disability than 
results from extirpation of the precen- 
tral gyrus. The final case obtained re- 
lief of unilateral tremor of the left arm 
and leg after section of the anterior 
limb of the internal capsule. The sub- 
sequent hemiparesis largely cleared up. 

Putnam’s conclusions concerning the 
relative merits of cortical and pyra- 
midal tract section are as follows : “At 
present, the tentative conclusion seems 


justified that tremor can be relieved by 
a cortical operation which does not 
wholly sacrifice the Betz cell area, and 
should therefore interfere only moder- 
ately with the use of the extremity in- 
volved. If such is the case, a cortical 
operation is probably to be preferred 
when tremor of the face, neck, or jaw 
is a serious consideration, or when the 
leg is not involved. Complete section 
of the lateral pyramidal tract is probably 
to be preferred if both the arm and leg 
are severely affected. It apparently pro- 
duced less disability than even a re- 
stricted cortical operation in most of the 
cases in this series.” 


SPINAL CORD TUMORS 

By Bernard J. Alpers, M.D., Sc.D. 


Herniation of Nucleus Pulposus — 
During the past year attention has been 
called to the importance of herniation of 
the nucleus pulposus in the production 
of low back pain and sciatic pain. The 
entire problem of sciatic pain remains 
baffling in view of the multiplicity of its 
causes. A small group of cases due to a 
herniation of the nucleus pulposus has 
now been clarified as to symptomatology, 
but the results of treatment have not 
been clarified as yet because insufficient 
time has elapsed for a careful follow-up 
of operated cases. The syndrome is im- 
portant in clarifying one of the many 
causes of sciatic pain, since practically 
all the cases of herniated nucleus pul- 
posus have sciatic pain and all of them 
have low back pain. 

Herniation of the nucleus pulposus in 
the lower lumbar region can be diag- 
nosed in 50 per cent of cases from the 
clinical findings alone, according to 
Spurling and Grantham. 82 They stress 


pain in the low back often associated 
with trauma or with lifting in a bent- 
forward position, or with sudden torsion 
of the trunk. This pain is relieved by 
recumbency and intensified by bending. 
It is accompanied by pain along the 
sciatic nerve. Stiffness of the lumbar 
spine, a positive straight leg-raising test, 
tenderness of the spinous process of the 
vertebra, muscle weakness, decreased or 
absent ankle jerk, and sensory changes 
in some instances complete the picture. 
An increased spinal fluid protein is 
usually present. 

It is pointed out by Stookey 88 that 
herniation of the nucleus pulposus may 
occur in the cervical region. That an in- 
crease in the spinal fluid protein is not 
always present in the syndrome is shown 
by Macey, 84 who found that among 96 
cases the average protein was only 53.8 
mg., while in 36 cases it did not exceed 
40 mg., and in 4 cases it was 45 mg. 
There is some question whether iodized 
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oil injection is necessary for the diagno- 
sis of herniated nucleus pulposu>. Spur- 
ling and Grantham believe the diagnosis 
is usually possible without it; others do 
not agree with this opinion. Hampton 5 * 5 
has described the defects seen with oil 
myelography. 

In over 500 operations for nucleus 
pulposus herniations Love and Walsh 550 
have encountered only 5 recurrences. 
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OPHTHALMOLOGY 

Edited by Conrad Berens, M.D. 

BLINDNESS 

By B. Franklin Royer, M.D., Sc.D. 


Incidence — Since the conservative 
statement was prepared some years ago 
“that there are more than 110,000 blind 
persons residing in the United States,” 
much more information has become 
available. Co-operative Federal and 
State relief plans and State Pensions for 
the blind brought information about 
many heretofore unknown blind. Enough 
information is now available, on a more 
exact basis, to justify stating “that there 
are more than 200,000 blind residing in 
the United States,” and when the files 
of all official relief and welfare agencies 
have been evaluated, the number may 
reach 250,000. 

Prevention — Widespread use of the 
newer chemical preparations, i. e., sulf- 
anilamide, sulfapyradine and sulfa- 
thiazol, m treating various acute 
pulmonic infections and gonococcic infec- 


tions of the genital tract, seems to show 
quicker recoveries with fewer catas- 
trophies than with older methods of 
treatment. 

Ophthalmologists have given these 
chemicals extensive trial in acute 
ophthalmias of gonococcic and pneumo- 
coccic origin, both in infancy and adult 
life; they have been used also in the 
treatment of trachomatous eyes. 

In the acute infections of the eye most 
favorable, sterilizing and healing results 
are being reported. 

In the local treatment of trachoma, use 
of these remedies seems to kill the mis- 
cellaneous bacterial flora and to favor 
healing. 

In so far as control of individual in- 
flammatory conditions contributes to 
dissemination of infection, and so far 
as treatment lessens eye disasters, these 
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newer methods of treatment are a great 
contribution to pre\ention of blindness. 
When the full \alues and limitations of 
these chemicals are known still further 
pre\ention \ alues may be found in their 
use. 

The s\philis control programs so ac- 
tively promoted by Federal, State, Mu- 
nicipal and private social agencies, and 
making available diagnostic laboratory 
procedures and treatment facilities all 
over America, will, as a byproduct, min- 
imize the eye hazards of syphilis. Physi- 
cians in nearly all prenatal clinics and 
in private medical w’ork secure prenatal 
blood tests for evidence of syphilis and, 


where found, secure appropriate treat- 
ment of the expectant mother. 

Many States are now by law requiring 
plusical examinations and blood testing 
for all who seek marriage licenses, with 
provision for refusal of certification 
where evidence of transmissable disease 
is found. The health values of these legal 
requirements and newer medical prac- 
tices should so lessen ophthalmia neona- 
torum and syphilitic eye disease in in- 
fancy, childhood and for the first 4 or 
5 decades of life that the accomplish- 
ment should register definitely in the sta- 
tistics of prevalence of blindness wdthin 
1 or 2 decades. 


CATARACT 

By Alfred Cowan, M.D. 


A great deal of literature has appeared 
on the subject of cataract, but how much 
new' information it affords that will 
prove of practical value is difficult to 
estimate at the present time. Consider- 
able experimental w’ork is being done in 
order to gain additional knowledge con- 
cerning the etiology of nutritional cat- 
aract, particularly w’ith regard to the 
effect of the action of the hormones on 
the metabolic changes produced by glan- 
dular function; and, while the informa- 
tion offered is mostly academic, it re- 
mains to be seen how much w r ill prove to 
be of clinical value. Considerable animal 
experimentation is being done by numer- 
ous investigators who seem to agree gen- 
erally that opacities of the lens are pro- 
duced by faulty carbohydrate, lipoid, 
calcium and/or vitamin Bo and C 
metabolism, the effect being produced by 
changes in permeability of the lens. 

The almost universal use of the slit 
lamp and corneal microscope has re- 
sulted in a much better conception of the 
various types of cataract. Meesmann 1 


arranges the total field of cataracts in the 
following manner: (1) Congenital cat- 
aracts; (2) contusion cataracts; (3) 
complicated cataracts, and (4) exoge- 
nous types of cataracts, i. e., the diabetic, 
the tetanic, the myotonic (occurring 
wdth myotonic dystrophy), the synder- 
matotic (occurring with dermatologic 
disorders) and other endocrine types 
and, finally, the irradiation cataract. 

Most ophthalmologists agree that 
senile exfoliation of the lens capsule, 
variously known as capsular lenticular 
cataract or glaucoma, glaucoma capsit- 
laris, etc., is entirely different from the 
condition known as glassblowers 1 cata- 
ract, in which there is a separation of the 
capsule of the lens. Senile changes in the 
lens are only a part of the senile changes 
that take place in the entire body. 

Surgery remains the only cure for 
cataract, although many believe that 
some time in the future medicinal meas- 
ures for the control of the cause, the 
delay and even the cure of cataract will 
be found. 



DISEASES OF THE CONJUNCTIVA 


429 


DISEASES OF THE CONJUNCTIVA 

By S. Hanford McKee, A B , M.D., C.M. 


Follicular Conjunctivitis 
Treatment — Drops of mercury oxy- 
cyanide 1/10, 000 in saline solution often 
will be found to be very satisfactory in 
this type of conjunctivitis. 

Vernal Conjunctivitis 
Treatment — The question of therapy 
of vernal catarrh is rather a difficult 
matter. The use of radium, surgery, 
cauterization, and other similar drastic 
methods, has been generally given up. 
It is important to make the patient com- 
fortable during the period of activity, 
and avoid irritating the eyes so far as 
possible. A mild astringent solution 
with the addition of some vasoconstric- 
tor will afford these patients considerable 
relief during the seasonal attacks. 

Gonorrheal Conjunctivitis 
Treatment — Sulfanilamide was first 
recommended as a therapeutic agent in 
infections due to streptococcus hemolyti- 
cus of the beta type. Its use has, how- 
ever, widened materially as reports from 
hospitals and in the general literature 
indicate its extensive use. In quite a 
number of cases now, sulfanilamide has 
proved to be of enormous value in the 
treatment of gonorrheal ophthalmia, 
either of the newborn or of the adult. 
The dosage has not yet been determined 
with sufficient accuracy, but it should be 
given in as large doses as possible. In 
adults a dose of 15 grains (1 Gm.), 4 
times a day, for 4 or 5 days, has proved 
to be quite sufficient. It should be given, 
of course, with sodium bicarbonate. 

Ophthalmia Neonatorum 
Treatment — This is practically the 
same as has beenprescribed for gonor- 
rheal ophthalmia ^ adults, with the ex- 
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ception that the protection of the non- 
infected eye is not quite as feasible as in 
adults. In babies, too, the use of sulfan- 
ilamide is strongly recommended. 
While probably much must yet be 
learned about dosage, in these new 
drugs, 1 grain (0.06 Gm.) per pound 
weight in the 24 hours for a few days 
(4 to 5) will be found quite sufficient. 
Personal experience 2 has shown that the 
results obtained in gonorrheal infections 
of the eye with the use of sulfanilamide 
are remarkable. 

Inclusion Conjunctivitis 

Treatment — The course of inclusion 
conjunctivitis has been rather protracted, 
and methods of local treatment, especially 
in the adult, have been unsatisfactory. 
Recently, however, the administration of 
sulfanilamide has been advised, and 
in view of the marked curative effect 
which this drug has in trachoma, an- 
other inclusion disease, its use is highly 
recommended. 

Granular Conjunctivitis 

Etiology — It is now generally agreed 
that none of the bacteria which have been 
reported on the trachomatous conjunc- 
tiva is concerned etiologically with the 
disease. Many now believe that tra- 
choma is caused by a filtrable virus con- 
tained in the elementary bodies of the 
trachoma inclusion. Recent writings are 
concerned chiefly with the relation of 
these inclusions to the rickettsiae. 

Treatment — Recent reports by Loe, 3 
Thygeson 4 and others, indicate that 
sulfanilamide exerts a very definite 
curative effect on a high percentage of 
active trachoma cases. It would seem 
that dosage and treatment time are very 
important factors. Adequate dosage has 
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been stressed by Richards, Foster and 
Thygeson, 3 and by Forster, 0 in which 
almost uniform healing was obtained 
on a daily dosage of V> grain I 0.03 Gm ) 
per pound continued for 3 weeks or 
longer. The drug appears to be most effi- 
cacious in the early cases, and should 
be used in relatively high dosage. Sulfan- 
ilamide causes rapid disappearance of 
the epithelial cell inclusions, characteris- 
tic of active trachoma. It does not seem 
to effect much the secondary bacterial 
infections so frequently seen in trachoma. 

The following dosage is recommended : 

grain (0.02 Gm.) of sulfanilamide per 
pound of body weight, every 24 hours, 
preferably scattered in fairly equal doses 
over 24 hours. It is tolerated better if 
given with equal amounts of sodium 
bicarbonate, and patients can take the 
drug better when confined to bed. This 
dosage is continued for 5 days, when 
the patient is given 3 days’ rest; then 
follows another period of 5 days of the 
same dosage, followed by another 3 days’ 
rest. The dosage is then reduced to x /\ 
grain (0.016 Gm.) per pound of body 
weight for 24 hours, for 5 days. Then 
follows a rest of 3 days. Finally, the 
patient receives further treatment of the 
same dosage for 5 days. 

Although the virus which is supposed 
to have caused trachoma is killed within 
a relatively short time, it should be 


borne in mind that the follicles will per- 
sist until natural absorption takes place. 
This will require some 3 or 4 months 
The total sulfanilamide concentration m 
the blood should not go above 7 to 10 
mg. per 100 cc. of blood. 

Phlyctenular Conjunctivitis 

Treatment — This should be con- 
conducted along 3 lines, i.e , local, spe- 
cific and general. If a cutaneous reaction 
to tuberculin is positive, a course of 
tuberculin should be instituted. In the 
hands of many, this has yielded good re- 
sults. General treatment is most im- 
portant and is instituted to raise the re- 
sistance of the individual. 

Allergic Conjunctivitis 

Treatment — The treatment of all 
forms of simple allergic conjunctivitis is 
essentially the same ; local treatment 
should be palliative only. The essential 
part of the treatment is to trace the ex- 
citing allergen and eliminate it. In the 
more acute manifestations of the disease, 
such as occur in hay-fever, local applica- 
tions should be confined to soothing 
lotions, to which astringents of a very 
mild type may be added. Acute exacer- 
bations may be relieved by vasoconstric- 
tors, such as adrenalin or cocaine, but 
these should be used sparingly. In the 
chronic form, the same considerations 
apply. 


DIPLOPIA 

By John N. Evans, M.D. 


The name “double vision” and ocular 
muscle dysfunction are practically syn- 
onymous, unless the disturbance arises in 
the perceptive structures of 1 eye only. 

If patients are arranged in age groups, 
the groups will, of course, overlap and 
data, therefore, must be considered 


from diverse studies before any con- 
clusions are drawn. 

Under the heading of prenatal influ- 
ences, it is obvious that developmental 
defects can be placed anywhere in the 
muscle-nerve mechanism. Various intra- 
uterine infections e£zt\ also be consid- 
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ered, most notable of which are syphilis 
and gonorrhea. 

From birth to about the age of 5 
years, special consideration must be 
given to those diseases which produce 
paralysis of the skeleton muscles and 
most prominent in this group will be 
found diphtheria and poliomyelitis. 

Overlapping this group and the suc- 
ceeding group to be considered, i. e., 
those from 3 to 12 years of age, special 
consideration must be given to the mus- 
cular anomalies which appear associated 
with “farsightedness, defective sight in 
1 eye (amblyopia exanopsia) and family 
history of strabismus.” This is purely an 
ophthalmological disturbance and re- 
sponds quite well to treatment if there is 
a minimum amount of delay. 

Between the tenth and twentieth years 
it probably can be said that encephalitis 
lethargica should be placed first in con- 
sideration of the cause for double vision 
and particularly so if the images are 
vertically separated. 


Between the second and fourth dec- 
ades, double vision may have its origin 
in nasal accessory sinus disease and mul- 
tiple sclerosis ; but this period is very apt 
to include some of the etiological factors 
more commonly found in the next age 
group which extends from 30 to 60 
years In this group may be placed 
cerebrospinal syphilis, intracranial tu- 
mors and orbital lesions 

From 50 years on, the cerebral vascu- 
lar accidents are apt to be met with 
as a cause for the muscle palsy and asso- 
ciated double vision. 

Injuries must not be omitted from 
such a diagnostic list and would, of 
course, fall in any age period. 

It should be kept in mind that such 
an age group is a simple arrangement 
which may be modified to meet varying 
conditions, but nevertheless is very help- 
ful when elaborating a history in an 
effort to disclose obscure etiological 
factors. 


EYE INJURIES 

By Conrad Berens, M.D. 


Eye Injuries in War — Shimkin 7 
points out that the real destruction of the 
orbit and its contents is usually much 
more extensive than that indicated by 
examination of the external wound. 

In treating cases of cortical amaurosis 
caused by a wound in the occipital 
region, he applied a sterile dressing 
and removed bone splinters and 
placed an ice-bag on the occipital 
region of the head. He believes that in 
severe occipital injuries, vision some- 
times remains unimpaired when the brain 
substance of the visual cortex is lost ; 
while the concussion of the occipital 
bone (the skull being intact) can pro- 
duce an intracranial hemorrhage with a 


moderate papilledema and also disturb- 
ance of the visual cortex, resulting in 
hemianopia of different grades and vari- 
ous central and paracentral scotomas, 
with great loss of vision. 

In order to differentiate between in- 
juries and concussions of the cortical 
visual center and hysterical blindness 
caused by severe traumatic neurosis with 
loss of vision, it is necessary to observe 
the patient’s manner of bearing and 
whether or not he exhibits psychological 
symptoms. 

Because modem firearms and bullets 
have greater velocity and more mass 
than before, their destructive action is 
also greater. When a bullet penetrates 
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the orbit, it acts b} its force not only 
along the line of its path, but also de- 
velops immediately hydrodynamic forces 
in the fluid contents of the orbit; these 
forces act in all directions perpendicular 
to its path. 

Since sympathetic ophthalmitis does 
not set in before the seventh day after 
the wounding of an eye, Shimkin does 
not advise immediate enucleation, for 
this time is sufficient for sending the 
patient to an eye surgeon. 

Wounding of the eyeball, without in- 
jury to the orbit, is inflicted by artillery 
fire, bombs, gunshots and casual wounds. 
Shimkin states that these cases require 
cutting away of the prolapsed iris, 
covering the wound by a conjunctival 
dap, removing the lens, extraction of 
a foreign body, exact determination by 
means of x-rays of the location of intra- 
ocular foreign bodies, and magnet ex- 
traction. Early operation is likely to 
preserve the sight in twice as many cases 
as in late cases. A high percentage of 
cases lose their sight because of “indirect 
projectiles.” The tiniest splinters, be- 
cause of their enormous kinetic energy, 
tear through the cornea and the sclera. 
It is possible that eyeshields may par- 
tially protect the eyes against splinters 
during the explosion of bombs and 
grenades. 

Effects of Liquid Mustard Gas 
Upon the Eyes — The studies of Living- 
ston and Walker 8 on the effects of liquid 
mustard gas upon the eyes of rabbits 
reveal that irrigation with lotions that 
have a specific destructive effect upon 
the mustard is not recommended. 
Sodium bicarbonate (2 per cent) 
seems helpful and the dehydrating effect 
of Bonnefon’s solution may be bene- 
ficial. The use of atropine against the 
irritation of the iris, leading to its con- 
traction, is important. Antiseptic washes, 
e. g., merthiolate 1 :10,000, are valuable 


and are definitely indicated when sec- 
ondary infection is present. Oil drops, 
especially cod-liver oil, following irri- 
gation, apparently exert a favorable 
effect. Saturation of the system with 
ascorbic acid, given intravenously to 4 
rabbits, had a remarkable effect in pre- 
venting the spread of keratitis and the 
progress of inflammation of the eyelids. 

Lens Lesions in Contusions — 
Davidson 0 believes that the slit-lamp has 
furnished the ophthalmologist with a bio- 
microscopic technic of equal status with 
the technic of the histologist. The prog- 
nosis of contusion lens opacities occur- 
ring before the age of 30 years is good. 
After that age, he states that it should be 
guarded and the lesion not declared sta- 
tionary until a 3-year period of observa- 
tion has passed, in order to take care of 
statutes of limitation in the administra- 
tion of workmen’s compensation and 
protect the claimant against future de- 
terioration. 

Lime Burns — Treatment — Pether 10 
showed that ammonium chloride was 
more effective than any solutions which 
have hitherto been generally employed to 
dissolve lime in the eye. He adminis- 
tered a 4 per cent solution in a series of 
cases w'ith considerable success. First 
aid treatment should also include the pre- 
liminary application of an analgesic so- 
lution and mechanical removal of large 
particles. 

Treatment of Ocular Burns — Zen- 
kina 11 reports 3 cases of ocular burns, in 
which good results were obtained follow- 
ing the transplantation of cadaver 
conjunctiva ; he states that results are 
better when the bed is more vascular. 
The pain abated the day after the trans- 
plantation of cadaver conjunctiva which 
was preserved at low temperature. After 
a time the transplant was absorbed. 
Zenkina believes that the transplant acts 
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as a local irritant and stimulates local 
regenerative processes. 

Corneal Injuries from Aniline 
Pencils — Treatment — According to 
Sedan, 12 aniline pencils produce serious 
corneal injuries, usually resulting in loss 
of the eye. He reports 1 case which was 
successfully treated by radical excision 
of the damaged tissue and subsequent 
treatment of the cornea with applications 
of absolute alcohol. In his animal ex- 
periments with aniline-pencil injuries, 
the untreated eyes were lost ; those 
treated with tannic acid or peroxide were 
scarred; but those treated with absolute 
alcohol responded fairly well. 

Corneal Damage by Novocain and 
Pontocaine — Klar 13 reports 4 cases in 
which corneal damage followed over- 
doses of novocain (1 case) and ponto- 
caine (3 cases) as local applications. 


Tetanus and the Prophylactic Use 
of Antitoxin Following Eye Injuries 
— Avgushevich 14 stresses the importance 
of the routine administration of tetanus 
antitoxin instead of foreign proteins in 
ocular injuries. According to Cogan, 15 
while a single prophylactic injection of 
1500 units is probably adequate, repeti- 
tion of this once during the first week is 
advisable as an added precaution. 

Removal of BB Shot with Giant 
Magnet — McClelland 16 reports that BB 
shots are now made of steel and some 
are copper-plated. By means of a giant 
magnet he removed a BB shot which 
had lodged in the vitreous chamber, 
through the wound of entry. Normal 
vision was restored, the lens remained 
undamaged, and retinal detachment had 
not occurred 9 months after removal of 
the foreign body. 


LOCALIZATION OF INTRAORBITAL AND INTRAOCULAR 

FOREIGN BODIES 

By William T. Shoemaker, M.D., and Robert M. Lowman, M.D. 


Historical — Since the first concep- 
tion of intraorbital and intraocular for- 
eign body localization in the XIX Cen- 
tury, the problem has developed through 
evolutionary stages. The first attempt of 
localization of a foreign body was made 
by Williams in 1896, in which the foreign 
body was identified in relation to the bony 
orbit. Among the many investigators who 
followed Williams were Dahfield and 
Pohrt, de Schweinitz, Exner and others. 
While these men obtained partial success, 
Sweet in 1897 presented an ingenious 
original geometric method of localizing 
the foreign body in relationship to a 
fixed marker outside of the globe and to 
the surface of the cornea. The original 
instrument was modified and improved 
in 1909 and has remained one of the 


most accurate and useful methods of 
localization. In 1902, Fox presented a 
physiological method of localization 
which depended upon the rotation of the 
eyeball between predetermined points of 
visual fixation and the resultant behavior 
of the foreign body in relationship to a 
specially built wire-frame in the con- 
junctival sac. In 1907, Beclere and 
Morax recommended a stereoscopic 
method of localization. 

Supplementary methods for localiza- 
tion of foreign bodies in the orbit have 
also been introduced. These include the 
injection of air or opaque media into 
T enon’s capsule to delineate the posterior 
surface of the sclera ; also visualization of 
the anterior hemisphere by a bone-free 
projection after the method of Vogt. In 
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addition. Pine’s method of a utohcahca- 
twn is employed. In this method, the 
patient attempts to identity and check 
the localization of the foreign bod}’ by 
the sensitnit} of his retina to the roent- 
gen rays Attempts to localize the parti- 
cles with reference to various markers 
introduced into the conjunctival sac have 
also been detised. Pfeiffer in 1940 de- 
vised an apparatus in w hich he employed 
a Zeiss contact lens adapted for localiza- 
tion use by Comberg in 1927. 

Methods — Because of the position of 
the globe in relationship to the orbit and 
the complicating superimposed bony 
structures of the face producing a com- 
plexity of shadow densities, the use of 
specially built mechanical aids for 
location of ocular foreign bodies is a 
necessity. Most of the methods for locali- 
zation are complicated, require consider- 
able instrumentation and have definite 
limitations. The charting results are 
based on geometric calculation and trian- 
gulations, and a small error in technic 
and adjustment is registered as a large 
error on the chart. By means of localiza- 
tion and charting, the following points 
regarding an intraorbital foreign body 
may be obtained: (a) Visibility of the 
foreign particle and its approximate 
size; ( b ) whether it is intra or extra- 
ocular and its relationship to the struc- 
ture of the orbit and globe. 

An understanding of the underlying 
principles employed in the geometric 
method of localization of an intraorbital 
foreign body is essential to an under- 
standing of eye localization. The methods 
and principles of the modified Sweet pro- 
cedure are usually chosen to illustrate the 
geometric method, although the features 
are applicable to any method in which 
the eye remains stationary during the 
examination. The mechanical design of 
the modified Sweet apparatus maintains 
a constant tube target, film distance, a 


constant inclination of the roentgen-rav 
beam and a constant shift of the tube 
w Inch permits the formation of a know n 
parallax angle. It is then possible to de- 
termine the position of a foreign body 
in relationship to the metallic marker and 
calculate the position of the particle to 
the optic center. The positioning of the 
metallic marker — a steel ball mounted in 
a celluloid ring directly in the line of the 
optic axis opposite the center and exactly 
10 mm. anterior to the tangential plane 
of the cornea — is made possible by ad- 
justable screws, a telescope and a reflect- 
ing mirror Sighting through a tele- 
scope, the instrument can be adjusted 
until the mirror shows the image of a 
cross wire directly in contact with the 
summit of the cornea. Films are then 
made, which permit measurement of the 
position of the foreign body posterior to 
the marker and the distance above or 
below the horizontal plane. On another 
portion of the same film, protected dur- 
ing the previous exposure, another view 
is made after the x-ray tube has been 
shifted a predetermined distance parallel 
to the film surface. This parallel shift 
forms 2 series of similar triangles in 
which the metallic marker is the apex in 
one series, and the foreign body is the 
apex in the other. Since in the similar 
triangles the corresponding sides are 
proportional, it is possible to calculate 
the distance of the foreign body to the 
film surface and also to determine the 
position of the foreign particles in the 
sagittal plane. 

These findings are charted on a dia- 
gram whose factors reconstruct the ac- 
tual operating conditions of the Sweet 
apparatus. Measurements made from 
the x-ray film are indicated on a chart 
corrected for the magnified distortion. 
By employing the Sweet apparatus for 
localization under definitely known con- 
ditions, the recording of these results is 
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done by reversing these conditions in 
charting the measurements obtained by 
the procedure. A key plate is employed 
as a convenient and accurate means of 
transferring the measurements obtained 
on the film, to a chart. 

The practical use of localization is 
limited to metallic foreign bodies. The 
x-ray density of the image of the foreign 
particle is directly proportional to the 
specific gravity of the material examined 
While every substance has its index of 
transparency, the index of all nonmetallic 
substances that can ordinarily enter the 
eye is too high for satisfactory shadow- 
ing- The metals have a low transparency 
for the x-ray and therefore cast distinct 
and definite shadows. The density of the 
surrounding orbital tissues, especially of 
the eye, is another factor reducing con- 
trast and preventing adequate forma- 
tion of a demonstrable image of non- 
metallic substances. Spackman collected 
samples of materials which had been 
found to act as intraocular foreign 
bodies. Under especially reproduced 
conditions, using a dried skull, wax and 
an enucleated eye in which the particles 
were imbedded, data were obtained 
which gave the approximate size which 
a foreign body of a specific density must 
be, to be detected by the usual methods 
of localization, and also by the bone- 
free projection method. Possible sources 
of error were inherent in the apparatus 
and in the inability of the patient to 
maintain ocular fixation because of nerv- 
ousness, pain, cataract or hemorrhage. 

Depending upon the location of the 
foreign body in the globe, the accuracy 
of the modified Sweet method is esti- 
mated by various observers to be within 
2 to 4 mm. Because the position of the 
foreign body when it is situated in the 
anterior chamber is nearer to the indi- 
cator ball, the Sweet method is most 
accurate in these cases, because the error 


from distortion is less. Even though the 
foreign body may appear to be within 
the globe as charted, caution must be 
exercised in the interpretation of the po- 
sition of foreign bodies which appear to 
lie m close relation to the posterior bor- 
der of the sclera. While the foreign body 
may appear within the model globe in 
the diagrammatic eye on the charts, it 
may actually lie outside of the globe, 
and it may be necessary to resort to ac- 
cessory methods to determine whether 
the foreign body is intra or extraocular. 
In the modified Sweet method charts, 
the foreign body is localized in reference 
to a model eye of 24 mm. Since the actual 
eye may be larger or smaller than the 
model eye, the position on the chart does 
not necessarily indicate the position of 
the foreign particle within the patient’s 
eye. Spackman analyzed a series of 100 
cases and showed that a tendency ex- 
isted for the larger particles to lodge in 
the posterior hemisphere or to perforate 
through the globe. For this reason, it is 
important to determine the position of 
the foreign body in relation to the scleral 
boundary. 

Another example of a geometric for- 
eign body localization is the procedure 
described by Pfeiffer. Adapting the Zeiss 
contact lens previously devised by Com- 
berg, Pfeiffer has described a unique 
method of localization. The contact lens 
of Comberg has the limbus of the cornea 
designated by lead markers. An average 
size lens, having a scleral curve of 12 
( 12 mm. radius) and a corneal curve of 
8 (8 mm. radius), is used. Inserted and 
removed with ease, it may be used, after 
sterilization, without difficulty on a lacer- 
ated globe. Pfeiffer has introduced an 
L-shaped arrangement of tunnels to per- 
mit placing the patient’s head in 1 posi- 
tion for the 2 exposures. By this means, 
only the tube is shifted then for the dif- 
ferent exposures. The injured eye 



436 


OI'HTH \LMOLOGV 


is anesthetized with 5 per <.eut solution 
of pontocaine and the contact lens is 
inserted. After the proper position has 
been found b_\ the glass, the head is im- 
mobilized and 2 exposures are made, a 
posteroanterior and a lateral. The x-ray 
beam is directed perpendicular to the 
tunnel surfaces so that the x-ra\s pass 
through the eye in which the foreign 
particle is present. The contact glass 
may be rotated through the tunnel open- 
ings to place the lead markers in the 
vertical and horizontal planes. Films 
then are made in the necessary positions. 
To plot the position of the foreign body, 
a reference line is drawn through the 
superior margins of both orbits. A line 
is drawn to bisect the foreign body ancl 
pass through the center of the lens. This 
angle is measured with a protractor and 
plotted on the chart. Perpendiculars and 
similar measurements are used in the lat- 
eral view and these measurements are 
also charted. 

If the foreign body lies near the scleral 
boundary anteriorly, a thorough search 
of the eyelids and conjunctiva and soft 
tissues of the globe should be done to 
determine whether or not the foreign 
body is extraocular. In the posterior 
boundaries, the question of double per- 
foration arises and considerable more dif- 
ficulty is encountered. Stephenson at- 
tempts to determine the position of the 
foreign body and check it with reference 
to the circumference of the eye in the 
plane in which the foreign body is sit- 
uated. This investigator measures the 
diameter of the eyeball in the actual 
plane of the foreign body. Using half of 
this measurement as the radius, a circle 
is drawn on each of the diagrammatic 
planes on the Sweet chart. Measure- 
ments by Stephenson’s method are trans- 
ferred from 1 projection to either of the 
other projected diagrams. If the foreign 
body lies beyond the limits of the circle 


constructed from the plane in which the 
foreign body lies, it is outside the limits 
of the model eye and is probably extra- 
ocular. A mathematical check to deter- 
mine whether or not the foreign particle 
is extraocular is also possible. From the 
charts, the distance the particle lies from 
the equatorial planes can be determined 
By means of a rectangle constructed so 
that the optic center is the point of refer- 
ence, the spatial relationship of the for- 
eign particle to the 3 equatorial planes 
is determined. If the sum of the squares 
of the distances of the foreign body from 
the optic center along each of the equa- 
torial planes is more than the square of 
the radius of the model eye, the particle 
is extraocular (the radius of the model 
eye is 12 mm.). 

To determine the anatomic relation- 
ships of the foreign particle to the eye of 
the patient, such procedures as bone-free 
radiography of the anterior hemisphere 
and the parallax methods are used. The 
bone-free projection of the anterior 
chamber is used when the particle is 
thought to be in the area but is not seen 
by ophthalmoscopic or slit-lamp exami- 
nation. A dental film is bent and slipped 
between the eyelid and the bony orbital 
margin and it is then exposed. Often the 
dental film may be placed horizontally 
below the globe. The roentgen-ray beam 
then is directed through the top of the 
skull and the object identified from two 
90° angles. By means of a beam of soft 
radiation directed at the film at a 90° 
angle, the cornea and the anterior por- 
tion of the globe between the open lids 
is shown. The lids are opened as widely 
as possible. Particles that are small or 
that have a low specific gravity may be 
recognized by this means. 

The rotation of the eye in the parallax 
method becomes the factor of importance 
in determining whether the particle is 
intra- or extraocular. Thus, in this 
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method, when the eye is rotated between 
predetermined external points of visual 
fixation, the intraocular foreign body will 
be rotated about the optic center. The 
patient's head is immobilized with the 
sagittal plane parallel to the film and 
the injured eye nearest the film. The pa- 
tient is instructed to raise both eyes, 
although the position of the head is not 
changed, and the first exposure is made. 
The patient gazes at a horizontal point 
and a second exposure is made and, 
finally, the eyes are turned downward 
for the third exposure. Some workers 
make all 3 exposures on a single film. 
Others use separate films and superim- 
pose them after being processed. If 
ordinates drawn from lines connecting 
the 3 images of the foreign particle cross 
at the optical center of the globe, the 
foreign body is regarded as being within 
the globe. If the ordinates cross at points 
other than the optic center within or out- 
side of the globe, the particle is extraocu- 
lar. In most cases of extraocular particles, 
movement may be so slight that no 
doubt as to the position of the particle 
will exist If, however, the particle is 
imbedded posteriorly in Tenon’s capsule 
or adheres to the posterior segment of 
sclera, it may behave under the proced- 
ure described as if it were intraocular. 
Again, a particle may be situated in the 
fluid vitreous and act as if it were extra- 
ocular. For this reason, various methods 
supplementary to the standard geometric 
procedures must be employed. 

In addition to the methods described, 
it is necessary that the operating ophthal- 
mologist be acquainted with the problems 
associated with the roentgen examina- 
tion following extraction or attempted 
extraction of a foreign particle. It is 
often necessary to make check-up locali- 
zations to determine how far a particle 
has been displaced if the operator has 
not been able to remove the foreign 


body. The operator will usually try to 
extract the foreign particle through the 
wound of entrance if the body is respon- 
sive to the magnet. Many operators will 
attempt a single trial with the magnet 
and return the patient for relocalization. 
If the particle is imbedded and no move- 
ment is demonstrated, no further at- 
tempts with the magnet are made. At- 
tempts to remove the particle by blind 
searching or by biplane fluoroscopic con- 
trol may be resorted to. 

In the particle which appears to be 
buried in the posterior sclera, the ques- 
tion of double perforation arises. In these 
instances, the injection of air into the 
capsule of Tenon and autolocalization 
are employed to settle the question, if 
the previously described procedures are 
found wanting. Lipiodol, diodrast and 
other opaque media have been used for 
injection into the space, but these tend 
to prevent clear visualization of the par- 
ticle. By means of air injection, a dis- 
tinct zone of contrast is produced out- 
lining the posterior and outer surface of 
the sclera. (Gasteiger-Grauer). Modified 
and improved by Spackman, the method 
is thus described : After thoroughly an- 
esthetizing the eye, the patient is in- 
structed to turn it downward and in- 
ward. A point about midway between 
the superior oblique and external rectus 
is located and the conjunctiva grasped, 
using sterile precautions. A curved can- 
nula is then inserted below the conjunc- 
tiva and the needle carried between the 
conjunctiva and Tenon’s capsule for a 
few millimeters before puncturing the 
capsule If a straight cannula is used, 
the air will leak back below the con- 
junctiva and into the retrobulbar tissue. 
An attempt is made to inject 10 cc. of 
air, but in the writer’s cases, 6 to 8 cc. 
were sufficient. When the eye is prop- 
tosed, due to air posterior to the globe, 
and increased resistance is felt on the 
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pistun of the sxringe, the injection is 
discontinued. The proptosis must be ap- 
parent. and this is the best guide as to 
the correctness of the procedure. If the 
conjunctiva bulges forward, the needle 
is not within the space of Tenon or there 
is too much leakage. In this case, the 
test is of no value. The radiographs are 
made at leisure, preferably from several 
angles, as it is important to separate the 
shadow of the foreign body from that 
of the space of Tenon. The layer of 
air below Tenon’s capsule forms a band 
which may be plainly visualized in con- 
trast to the denser bony tissue of the 
orbit and by making films from vari- 
ous angles, the relation of the particle 
to the capsule may be accurately demon- 
strated. In actual practice, the question 
of double perforation must be consid- 
ered in approximately 5 per cent of the 
cases. In Spackman series of 100 cases, 
a question of double perforation arose in 
almost 30 per cent. Air injection may 
be impossible because of adhesions or 
fusion between the capsular layers. 

Taft and Pirie have utilized the prin- 
ciple of the visibility of the x-rays with- 
out the use of the fluoroscopic screen. 
Following complete dark adaptation, the 
patient is placed before an x-ray tube 
in a darkened room and questioned 
whether he can observe a black spot in 
the beam of fluorescent light which is 
visible when the tube is active. A dia- 
gram of the relation of the black spot 
to the cross wires of a frame placed be- 


fore the injured eye, is then made by the 
patient. This will be placed in the quad- 
rant diametrically opposite that in which 
it is actually situated. 

The lens produces no inversion of the 
image in this case, but its situation is 
interpreted as though it were reversed 
because of the reaction of the brain 
centers. For example, a patient will 
place a foreign body as being in the 
upper outer quadrant when it is actually 
situated in the lower inner quadrant. 
In cases where the retina has been per- 
forated, no response can be obtained by 
this means and this method is used to 
determine whether the foreign particle 
lies anterior or posterior to the retina. 
Pirie also feels that the damage to the 
retina may also be recognized by this 
means. This procedure is also recom- 
mended for determining the presence of 
glass in the eye. The fluorescence of the 
glass after x-rays have passed through 
the eye may be recognized by a well 
adapted ophthalmologist in a darkened 
room. 

It must be strongly advised against 
complete dependence on any single rou- 
tine practice to determine whether or 
not double perforation is present. In 
addition, it is to be remembered that 
the accuracy of results in the localization 
of any foreign body is strictly controlled 
by the accuracy in applying the method. 
Each method of localization has definite 
limitations and the roentgenologist must 
recognize this fact and not be led astray. 


HEMIANOPSIA 

By John N. Evans, M.D. 

In interpreting these half-field defects, that the nerve fiber bundles, their rela- 
it is not enough to keep in mind the tions to each other and to adjacent 
mental picture of the gross anatomic structures be visualized. Defects arising 
visual pathway, but it is necessary also from disturbances of the fiber mechanism 
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are called neuroscotomas and the tech- 
nic of mapping them is called neuro- 
scot ometry. 

Sometimes these defects are modified 
by another type of field defect which 


arises from disturbances of the intra- 
cranial pressure or the blood circula- 
tory system; these defects are called 
angioscotomas and are studied by a 
technic called angioscotometry . 17 


DISORDERS OF THE IRIS, CILIARY BODY AND CHOROID 

By John N. Evans, M.D. 


Treatment — In the treatment of uveal 
disease, the last few years have provided 
the ophthalmologist with a new agent 
in the form of sulfanilamide and its 
derivatives. Since the uveal tract is most 
likely to be affected from a systemic in- 
fection or focus, the medicament is in 
this sense directed to the primary cause. 


In spite of the remarkable results ob- 
tained m certain general and ocular dis- 
eases, there is as yet, inadequate material 
in the literature from which to evaluate 
its relative effect in uveal tract disease. 
Its position is much more secure for 
instance in the treatment of conjunc- 
tivitis . 18 


MYOPIA 

By Willis S. Knighton, M.D. 


Within recent years the study of 
myopia has shifted the emphasis from 
the mechanistic approach — elongation of 
the globe — to the biological. The fact 
that myopia of low or moderate degree 
may exist without elongation of the 
globe, whereas axial elongation plays a 
predominant role in high myopia, em- 
phasizes the view that myopia is to be 
divided into separate types. Typical 
myopic fundus lesions are usually asso- 
ciated with axial elongation, but they 
may exist in short eyeballs, and they 
may be entirely absent in elongated eyes. 
It appears then that fundus lesions and 
axial elongation are dissociated phe- 
nomena which frequently, but not neces- 
sarily, are coupled genetically. A clinical 


method for measuring axial elongation 
of the globe in life, would help im- 
measurably . 19 

The total refractive error of the eye 
is made up of several variable com- 
ponents, such as axial length and resis- 
tance, curvature of cornea and lens, re- 
fractive index of media, etc. Many of 
these are undoubtedly conditioned by 
heredity and await a better understand- 
ing of the subject before myopia can be 
understood. Rational treatment must 
come later . 20 

Progressive myopia of the malignant 
type is rare. It is an independent biolog- 
ical group. Its management and treat- 
ment are individual problems. 
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OPTIC NERVE AND RETINA 

By Arthl’r J. Ufdell, M.D. 


Papilledema, Choked Disc 

This, most commonly results from in- 
creased intracranial pressure caused by 
excess, fluid, abscess, or tumor. It may 
come from orbital disease, sinusitis or 
reduced intraocular pressure- Recently 
a number of cases has been reported 
where a most careful examination failed 
to disclose any intracranial pressure or 
other cause. In papilledema of this type 
there is frequently a hemorrhage in the 
fundus on the swollen disc or remote 
therefrom, a moderate headache, rarely 
as severe as that which is usually asso- 
ciated with brain tumor, although it is 
to be remembered that a brain tumor 
may be very large without any head- 
ache. It is commonest in the second 
decade of life. Women seem to be af- 
flicted 3 times as often as men. It may 
recur after seeming recovery. 

This type of papilledema may be uni- 
lateral or bilateral, associated with little 
visual disturbance, or be the first sign 
of a serious condition which progresses, 
causing loss of vision and marked neuro- 
logical symptoms. The majority of these 
cases are cured, although occasionally 
permanent blindness results. 

Treatment can only be outlined after 
a complete ophthalmological and neuro- 
logical study. When in any papilledema 
it is found there is no evidence of brain 
involvement, the brain should not be 
operated upon. The diagnosis calls for 
great skill and experience in determining 
the proper procedure to follow. 21 

Retrobulbar Neuritis 

Etiology — This condition has been 
proved to be associated with vitamin 
deficiencies, such as pellagra and per- 
nicious anemia. 


Tumors of the Optic Nerve 

These tumors may be confined to the 
nerve or be part of a general condition, 
such as von Recklinghausen’s disease.- 2 

Traumatic Retinal Angiopathy 

In this condition, which follows a 
direct head injury, compression of the 
chest or fracture of the lumbar verte- 
brae, there is a characteristic fundus 
appearance of great, white, fluffy clouds 
with retinal hemorrhages. The edema 
disappears and optic atrophy, either par- 
tial or complete, follows. 23 

Syphilitic Optic Atrophy 

Treatment of syphilitic optic atrophy 
which has been notoriously inefficient, 
seems to be more efficacious when vita- 
mins are given at the same time the 
specific treatment is administered. 

Retinal Arteriolar Sclerosis 

This term is now used to indicate the 
involvement of the smaller retinal ves- 
sels in contrast to the former general 
term arteriosclerosis. 

Thrombosis of the Central 
Retinal Vein 

This condition may end in 1 of 3 
ways, i. e., secondary glaucoma, organ- 
ization of the exudate, or complete reso- 
lution with a return of function. 

Demyelinating Diseases of the 
Nervous System 

These may be ushered in with an acute 
optic neuritis. There are 4 distinct types, 
t. e., disseminated sclerosis, acute dis- 
seminated encephalomyelitis, neuromye- 
litis optica, and encephalitis periaxialis 
diffusa. The pathological changes may 
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be confined to the optic nerve, optic 
nerve and spinal cord, or be generalized 
such as is found in multiple sclerosis. 


Diagnosis and treatment call for a com- 
plete understanding of the multiform ex- 
pressions of each form. 24 


REFRACTION 

By Conrad Berens, M D. 


Van Wien 25 has described the Leland 
refractor, which utilizes polarized light. 
This instrument provides a sensitive test 
for the axis and amount of astigmatism, 
permits a balancing of the spherical cor- 


rection and adjustment of the axis of the 
cylinders in binocular vision. In cases 
of muscular imbalance, the spherical 
changes required or the proper amount 
of prisms, if necessary, are indicated. 


STRABISMUS AND ORTHOPTIC TRAINING 

By Conrad Berens, M.D. 


Abnormal Retinal Correspondence 

— According to Burri, 26 the classic as- 
sumption that the 2 retinas correspond 
exactly by either a cell or a retina to 
cortical area relationship has no neuro- 
logic proof so far beyond the discovery 
of a certain topographic arrangement of 
the retina in the cortical centers. Burri 
believes that knowledge points toward a 
dynamic plasticity rather than toward a 
static anatomic relationship. 

In a study made at the New York Eye 
and Ear Infirmary, preoperatively ab- 
normal retinal correspondence was pres- 
ent in 61 per cent of 227 patients who 
received no preoperative orthoptic train- 
ing; normal retinal correspondence was 
established before operation in 75 per 
cent of the 73 patients who received pre- 
operative orthoptic training. After sur- 
gery, anomalous retinal correspondence 
persisted in 55 per cent of the 80 patients 
receiving no postoperative orthoptic 
training but in the 183 patients receiv- 
ing orthoptic training postoperatively, 
81.5 per cent had normal retinal corre- 
spondence. 


Orthoptic Training — The increas- 
ing use of orthoptic technicians is doing 
much to advance the orthoptic treatment 
of squint because the ophthalmologist is 
unable to devote the needed time to this 
work. 

References 

1 Meesmann Arch. Ophth , 23 * 461, 1940 

2 McKee, S. H : Arch Ophth,, 21 : 1035 (June) 

1939. 

3 Loe, F. * J A M.A , 111: 1371 (Oct. 8) 1938 

4 Thygeson, P. : Am J. Ophth., 23 : 679 (June) 

1940. 

5. Richards, P. ; Forster, W. G., and Thygeson, 
P : Arch. Ophth., 21 : 577 (Apr,) 1939 
6 Forster, W. G. : Am. J. Ophth., 23 : 532 (May) 
1940. 

7. Shimkin, N. I Brit. J. Ophth., 24 * 265 

(June) 1940. 

8. Livingston, P. C , and Walker, H. M. . Ibid., 

24 67 (Feb.) 1940. 

9. Davidson, M. : Am J. Ophth., 23:2 52 (Mar ) 

708 (June) 1940. 

10. Pether, G. C. : Brit. Med. J, 1:668 (Apr) 

1939. 

11. Zenkina, L. V.: Vestnik oftal., 15 : 28, 1939. 

12. Sedan, J, : Ann d’ocul., 177:65, 1940. 

13. Klar, R. : Klin. Monatsbl. f. Augenh., 104* 

205 (Feb.) 1940, 

14. Avgushevich, P. L. : Vestnik oftal. (No. 2) 
15: 79, 1939. 

15 Cogan, D. G. : Am. J Ophth., 22: 1365 (Dec.) 
1939. 

16. McClelland, C. C. : J. Michigan State M. Soc., 
38:216, 1939. 

17 Evans, J N. : Arch. Ophth, 22*410 (Sept.) 
1939. 



442 


04 OKH I Xi (LARYNGOLOGY 


IS DJ.e-EMcr W S ‘ \ Te\tb....fc of Oph- 
thaHn " Vul Ill, p 221 l C \ Mosbv 
& Co St Lnuis, 1 041 

lw Sor*b\ \ k Mudern Trends in Ophthalmol- 
ogy," F Ridlev and A Sorsby, Ed, p 256, 
Buttei worth & Co, London, 1940 

20 Prangen, \ deH Arch Ophth , 22 1083 

( Dec J 1 o 39 

21 Dand\ \\ E Ann Surg , 110 161 (Aug > 

1930 


22 Da\is, F \ Arch Ophth 23 735 ( \pr ) 

957 (May) 1940 

23 Bedell. A J Ibid , 22 351 (Sept) 1939 

24 Brain, \V R . “Modern Trends m Ophthal- 

mology F Ridle\ and A Sorby , Ed Chapt 
6, p 61, Butterworth & Co, London, 1940 

25 Van Wien, S Arch Ophth, 23 104 (Jan.) 

1940 

26 Burn, C Ibid, 19 409 (Mar) 1938 


OTORHINOLARYNGOLOGY 

Edited by Francis L. Lederer, B.S., M.D. 

DISORDERS OF THE EAR 

By Francis L. Lejderer, B.S., M.D. 


Deafness 

Research — The next step in auditory 
research is discussed by Kobrak, Lind- 
say and Perlman, 1 i. e., the value of an- 
imal experimentation in the study of the 
function of the inner ear. The acoustic 
reflex contraction of the intrinsic mus- 
cles of middle ear is a simple, reliable 
indicator of cochlear function in animals 
and in man. The conduction of the 
sound in the inner ear is studied. It is 
demonstrated that sound may reach the 
cochlea through the air of the middle 
ear, enter it through the window and 
be conducted through the scala tympani 
(“Reversed sound conduction in the 
cochlea”). The intralabyrinthine fluid is 
an essential conductor of acoustic energy. 
Disturbance of the cochlear fluid is in- 
compatible with good function. Direct 
conveyance of acoustic energy through 
the nose to the nerve-ending is not pos- 
sible. Regardless of the portal through 
which sound enters the cochlea, the in- 
tralabyrinthine fluid is “the first com- 
mon path” of sound conduction. 

Etiology — Diseases of bones, such as 
senile osteoporosis, osteomalacia, athy- 
reopituitary dwarfism, otosclerosis (rare 
forms), osteitis fibrosa and deformans, 


chondrodystrophy and osteogenesis im- 
perfecta often have been associated with 
disturbances of the ear. Brittle bones 
associated with deafness and blue scleras 
is discussed by Fox and Sweet. 2 The 
history and findings of the cases of 2 
persons in 1 family, a brother and sis- 
ter, having the interesting lineal syn- 
drome of brittle bones, blue scleras, and 
deafness, are presented. The hereditary 
characteristics of the condition and the 
pictures of blue sclera, brittle bones, dis- 
locations, and deafness are discussed. 
(Follows Mendelian Law.) The blue 
sclera and brittle bones are noticeable 
early in life, the deafness, which is of 
the otosclerotic type, usually comes on 
in the late twenties. 

The pathogenesis of otosclerosis and 
its various theories are discussed by 
Sparer. 3 The author himself believes that 
it is possible, on an anatomic basis, to 
account for vasomotor imbalance in the 
distribution of the fibers of the tympanic 
plexus which control the blood-vessels 
of the middle ear — with its cause, a 
pathologic condition in the nasal sinuses, 
influencing it through the sphenopalatine 
ganglion. Also, the histopathology in 
otosclerosis can be accounted for on the 
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same basis as in sinusitis — bone changes 
being due to alteration in local circula- 
tion, w hich is due to a vasomotor imbal- 
ance in the sympatho-parasympathetic 
nerves controlling these blood-vessels. If 
the syndrome of otosclerosis is depend- 
ent on these factors, it should supply a 
lationale for a new avenue of approach 
in the presentation and treatment of this 
condition. 

A comprehensive review of the subject 
of chronic progressive deafness, includ- 
ing otosclerosis and diseases of the in- 
ner ear, is presented by Shambaugh. 4 
The same author 5 discusses diplacusis as 
a localizing symptom of disease of the 
organ of Corti. He offers some theoretic 
considerations based on clinical observa- 
tions and suggests a practical application 
of the sign. 

1. Diplacusis is due to a lesion of the organ 

of Corti. 

2. Diplacusis is a more frequent symptom 

than is generally appreciated, but to be 
detected, it must be tested for spe- 
cifically. 

3. The test for diplacusis is simple, quick 

and reliable. It is best done with tuning 
forks. 

4. Diplacusis occurs in the following clinical 

conditions : 

(a) Otosclerosis with labyrinthine in- 
volvement. 

(f>) Acute serous labyrinthitis sec- 
ondary to acute or chronic sup- 
purative otitis media. 

(c) Operative trauma to membran- 

ous labyrinth. 

( d ) Hemorrhage into the labyrinth. 

( e ) Acoustic trauma to the labyrinth 

(/) Labyrinthitis resulting from focal 

infection. 

(g) Labyrinthitis due to allergy. 

5. Diplacusis is found in most cases of 

Meniere’s disease with defective hear- 
ing. 

6. Meniere’s disease is due to nonsuppura- 

tive labyrinthitis, sometimes allergic, 
sometimes the result of focal infection. 
There may be vertigo without deafness, 
vertigo and deafness or deafness with- 


out ■vertigo, according to whether the 
entire membranous labyrinth or only a 
portion is involved. 

7 Perception deafness due to a lesion of 
the membranous labyrinth is character- 
ized by the following conditions ■ 

(a) Hearing for low tones is im- 

paired as frequently’ as for 
high tones. 

( b ) Diplacusis is present. 

(c) Vertigo is present 

( d ) In many cases the pathologic 

lesion is reversible, at least in 
early stages, so that hearing is 
subject to marked fluctuation, 
and it may return to normal. 

Diagnosis of Congenital Deafness 

— Authorities are agreed that the diag- 
nosis of congenital deafness in infants is 
not easy. There are few tests that can be 
applied accurately in the case of a child 
less than 3 years of age. 

A deaf child cries but is said not to 
cry as loudly as a normal one. Tests, 
such as clapping the hands, slamming 
doors, and the like, are not reliable, since 
they introduce too great an element of 
vibration and tactile sense. 

A few observers have studied the con- 
ditioned reflex method of determining 
the presence and nature of hearing in in- 
fants, but this is obviously a painstaking, 
time-consuming and not easily available 
method. The most practical tests consist 
in eliciting the various oculopalpebral 
reflexes in response to loudly struck 
tuning forks, especially of a pitch of 
4096 double vibrations. The examiner 
stands behind the child so that his move- 
ments are concealed and another ob- 
server watches for blinking of the lids 
and dilatation of the pupils. This test 
is highly thought of by clinicians, for if 
an individual hears the C-4 fork, there 
cannot be much impairment of the per- 
ceptive apparatus. This response is 
coupled with other acoustic motor reac- 
tions producing a so-called startle pat- 
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tern, the whole reaction forming a re- 
liable indicator of abilitv to hear. 

Congenitally deaf individuals further- 
more, as a rule, have normal labyrinth 
function, whereas the reverse is often 
true for persons profoundly deaf because 
of some inflammatory process. 

In older children co-operation in test- 
ing permits the use of tuning forks, the 
audiometer and similar methods. It is 
thus possible to determine the degree of 
deafness and the presence or absence of 
remnants of hearing, important in the 
training and education of the child. It is 
said that most individuals congenitally 
deaf are not completely so, but possess 
tone islands and gaps. 

Tuning forks and audiometers, not 
being available for use in the very young, 
observation over a period of days plays 
a large part in diagnosis. It is impor- 
tant, furthermore, to rule out the possi- 
ble though rare instance of primary 
mutism with good hearing, but much 
more is it necessary to rule out mental 
deficiencies which interfere with proper 
progress and simulate the delay in speak- 
ing seen in the deafened. The services 
of a child psychiatrist are advisable in 
such situations. Treatment is given 
through education by special methods 
in special schools. Lip reading is 
started early as is the so-called acoustic 
method. 

Deaf-mutism and Pigment Degen- 
eration — Weber 6 discusses the question 
of the combined appearance of degenera- 
tion of the pigment of the retina with 
deaf-mutism being due to an internal 
causal connection or to hereditary anom- 
alies existing side by side. A family in 
which pigment degeneration and deaf- 
mutism concurred was studied. The 
genealogic tree of the family failed to 
furnish an answer to the question of how 
the combined 2 disorders were to be ex- 
plained. It is noteworthy that the sib- 


lings who are affected suffer from the 2 
disorders simultaneously. This com- 
bined appearance creates an impression 
that the 2 defects belong together, the 
more so since in the 3 cases in which 
the defects occurred the vestibular 
nerve did not respond to stimulation 
The assumption of the common origin of 
the 2 hereditary disorders is contradicted, 
however, by the fact that the pigment 
degeneration of the retina has been 
known to concur not only with the reces- 
sive deaf-mutism, but also with the dom- 
inant hardness of hearing of the inner 
ear. 

The combination of deaf-mutism with 
pigment degeneration has raised the 
question of whether it is due to a heredi- 
tary combination elicited by a common 
gene. The opinions on this subject are 
contradictory. The author reviews the 
factors cited in favor of a unitaristic 
origin as well as those favoring a sepa- 
rate and independent hereditary trans- 
mission. Indicative of an independent 
hereditary transmission are the essential 
differences of deaf-mutism and pigment 
degeneration; the fact that in most in- 
stances the 2 disorders appear separately 
and that the combination is the excep- 
tion ; the promotion of the combination 
by blood relationship of the parents ; the 
concurrence of feeblemindedness with 
one or the other or with both of the 
defects and the occurrence of other com- 
binations. The author feels, nevertheless, 
that the acceptance of an independent 
and separate hereditary transmission 
must be made with reservations, because 
the examined material is insufficient to 
permit a complete survey of the prob- 
lem. The final answer will probably be 
similar to that given by Siemens, i. e., 
that the apparent correlation of recessive 
hereditary defects in the children of 
parents related by blood is due to iden- 
tical descent, because, since all reces- 
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sive defects are more frequent with in- 
breeding, it is self-evident that they 
frequently concur among siblings or even 
in the same person. 

Functional Examination — In cover- 
ing the recent literature no new tests are 
found or practical variations of the 
standardized methods now in vogue. 
Audiometry is used more widely in this 
Country as well as abroad. Interest is 
being manifested to a greater degree in 
the problem of the child of school age. 
In a symposium on the recognition, 
treatment, and prevention of hearing im- 
pairment in children, Crowe 7 and his 
associates 8 report the results of a study 
of 1365 Baltimore school children rang- 
ing from 8 to 14 years of age. Crowe 
stresses the following points : 

1. The recurrence of adenoids after opera- 

tion on young children is so common 
that it must be regarded as normal. 

2. This recurrent lymphoid tissue may im- 

pair the function of the eustachian 
tubes, cause a low grade serous inflam- 
mation, and lead to a chronic progres- 
sive deafness 

3. Recurrent or hyperplastic nodules of 

adenoid tissue in and around the 
pharyngeal orifice of the eustachian 
tubes are so located that they cannot 
be removed surgically but irradiation 
(with radon applicators) is recom- 
mended to reduce the size of the 
hyperplasia. 

4. Radiation is used solely for the hyper- 

plasia, thus reducing the obstructing 
tissue to secure proper ventilation of 
the tubes. The treatment is advised 
before irreparable damage has been 
attained. 

It is the opinion of Crowe and his 
associates that the prevention of im- 
paired hearing in school children is 
clearly a problem of such magnitude that 
the co-operation of otologists, family 
physicians, public health agencies and 
school authorities will be needed for its 
successful practical solution. Theirs 


were random tests made on school chil- 
dren by means of the audiometer, sup- 
plemented by tuning forks. They found 
2.8 per cent of children with 1 or both 
ears affected. These cases are being very 
carefully studied, controlled and treated, 
and over a period of years will be of 
considerable interest. 

Hearing Tests — Some practical con- 
siderations with regard to hearing tests 
is given by Wells, 9 who says that hear- 
ing tests of the diagnostic kind are ob- 
viously the province of the ear specialist 
and it seems advisable that the instru- 
ment particularly designed for this pur- 
pose be kept m his hands. However, the 
physician should not fail to recognize 
that simple acuity hearing tests may very 
well be made by the layman and, con- 
sidering the great number of such ex- 
aminations that have to be made, this is 
the practical course. Accordingly, Wells 
suggests an electrically operated unitorial 
instrument of the watch-tick type as 
suitable for this purpose. He believes 
for reasons stated that the interrupted 
1000 cycle tone will give a fairly repre- 
sentative estimate of conversation hear- 
ing. The intensity changes must be as 
accurately calibrated as in the best of 
audiometers. Practical requirements will 
be served best if the dial readings will 
be in percentages of normal. After all, 
it must be admitted that absolute pre- 
cision in hearing tests is an unattainable 
ideal in spite of instrumental precision. 
The personal factors, although they re- 
ceive relatively little attention, are of 
much greater influence than usually real- 
ized. Since they are concerned with psy- 
chic phenomena, they cannot be ac- 
curately calculated and controlled. It is 
believed, however, that a better knowl- 
edge of the principles involved and 
stricter observance of them in practice 
would materially help in cutting down 
the usual margin of error. 
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Treatment — Much of the uctnit\ in 
the treatment of deafness has been di- 
rected toward the alleviation of chronic 
pmgre>si\e deafness. The estimation of 
improvement m hearing following ther- 
apy is discussed bv Hughson and Wit- 
ting. 10 In an effort to establish some 
standard whereby different observers 
may compare the results of their thera- 
peutic efforts in the management of deaf- 
ness, certain standards of measurement 
have been suggested. There will, of 
course, be differences of opinion in re- 
gard to the routine merits of individual 
tests. It is felt, however, that for a com- 
pletely accurate appraisal, the routine 
suggested will eliminate any criticism of 
reported results. 

The recently awakened enthusiasm for 
new forms of treatment in deafness, 
whether medical or surgical, demands 
that all results be most rigidly analyzed 
and that there be a common standard of 
interruption. 

Bone conduction audiograms and 
loudness balance tests are essential in the 
selection of cases for certain types of 
surgery. This rather general feeling that 
thresholds of hearing for individual fre- 
quencies do not represent the actual 
hearing level for speech intelligibility is 
doubtless entirely sound. The routine 
employment, therefore, of some type of 
intelligibility test would seem to answer 
the objection to the standard threshold 
audiogram. 

Of even greater importance is correla- 
tion between a minimum standard of im- 
provement and expected variation in re- 
peated audiograms. It should be em- 
phasized also that only by frequently re - 
peated audiograms can any real concep- 
tion of the effect of therapy be gained, 
and also that practical recordings are 
of value only if they are derived from a 
considerable series of audiograms. 


The arbitrary figure of 10 decibels has 
been chosen as the minimum improve 
meat of any real consequence to be con- 
sidered and this only if the test is carried 
on under the best conditions. 

In recent literature there has been a 
great deal of material presented to show 
the value of vitamin therapy in the 
treatment of chronic progressive deaf- 
ness. A further contribution to this sub- 
ject by one of the main proponents of 
this form of therapy is presented by Sel- 
fridge, 11 who discusses the role of es- 
trogenic substances. He offers the fol- 
lowing points : 

( 1 ) Estrogenic substances probably 
play an important role in conduction 
deafness. Estrogen relieves completely 
in many cases the tinnitus, menstrual ir- 
regularities, and other symptoms occur- 
ring during menstruation. Unfortu- 
nately, these symptoms recur in many in- 
stances when estrogen is discontinued. 

(2) There is definite evidence that 
thyroid is of importance and also the 
pituitary and adrenal cortex in treat- 
ment of deafness. 

(3) Thiamin chloride and nicotinic 
acid are exceedingly helpful as may be 
other factors of the B 2 complex and 
other vitamins. 

(4) Neither nerve nor conduction 
deafness are caused by any single factor, 
but appear to be linked with the various 
factors related to growth, i. e., endocrine 
glands, vitamins, mineral salts (the elec- 
trolytes) and amino-acids. 

(5) The evidence, slowly accumulat- 
ing, points to nutritional deficiencies 
probably beginning during the period of 
gestation and due, in the main, to dietary 
errors and endocrine disturbances of the 
pregnant mother. The prevention of 
deafness, therefore, depends on the 
mother getting an optimum diet con- 
taining all the essential foods during the 
gestation period, and such dietary 
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habits must be carried on during baby- 
hood, childhood and adolescence 

(6) Finally, further work is necessary 
concerning the various factors referred 
to m this and other papers already pub- 
lished, and especially the nutritional, en- 
docrine and allergic factors that may 
prove to be related to the enlargement of 
tonsils and adenoids. 

Surgical Treatment of Deafness — 
A wave of enthusiasm has swept the 
Country in favor of the surgical treat- 
ment of certain forms of deafness (oto- 
sclerosis). Lempert, 12 who must be 
credited with this renewed interest and 
perfected technic in what is in reality 
not a new thought, reports his results 
in 120 cases of endaural fenestration 
of the external semicircular canal 
with the following conclusions : 

(1) No surgical risk to life is in- 
volved in fenestration of the external 
semicircular canal for the restoration of 
practical physiologic hearing to oto- 
sclerotic patients when this surgical pro- 
cedure is performed under the strictest 
rules of asepsis. 

(2) As a result of this surgical pro- 
cedure, practical physiologic hearing has 
been permanently restored in about 80 
per cent of properly selected cases of 
otosclerosis. The success of this work, 
of course, will always vary with the skill 
and patience of the operator. 

(3) This operation should not be re- 
garded as just another operative technic 
added to the list of operative procedures 
on the temporal bone. This operation 
blasts a trail for a new and different type 
of surgical treatment of the temporal 
bone. It is based on different surgical 
principles from any operation heretofore 
employed for the relief of suppurative 
lesions in this bone. The best results 
from this surgical procedure will be ob- 
tained by otologists who, in addition to 
extensive experience in all surgery of 


the temporal bone, are possessed of a 
thorough knowledge and understanding 
of the principles of reconstructive plas- 
tic surgen. 

(4; In fairness to the already success- 
ful development of surgical treatment of 
otosclerosis and for the protection of its 
still brighter future, no otologist, no 
matter how skillful a surgeon he may be, 
should attempt this particular operation 
without receiving special training in this 
type of procedure under supervision and 
guidance. 

Campbell 13 discusses the factors neces- 
sary for obtaining favorable results in 
this operation such as, proper selection of 
cases, proper operative technic and post- 
operative care. In selecting cases, the 
following points must be observed: 

1. Degree of deafness must be not 
greater than 60 to 65 per cent. 

2. Bone conduction must be good. 

3. Vestibular function needs to be ad- 
equate. 

4. A fairly normal canal wall, tym- 
panic membrane and middle ear. 

Strict asepsis is essential in the post- 
operative care. Campbell feels that if it 
can be shown that these cases have 
gained a practical improvement of hear- 
ing or a reduction of the tinnitus and 
have retained the fistula beyond the time 
that bone regeneration should have oc- 
curred, then the operation can be con- 
sidered as demonstrating the possibility 
of permanently improving the hearing. 
As the standards for selection of the pa- 
tient become understood and the opera- 
tive technic is developed and improved, 
it seems reasonable to assume that a high 
percentage of patients will obtain im- 
provement of hearing by such surgical 
procedures. 

Hughson 14 summarizes his experi- 
ences with the round window graft 
operation for deafness. In a series of 
35 carefully controlled cases infection has 



448 


OTORHINOLARYNGOLOGY 


ne\er occurred as a result of the ap- 
proach to the round \\ mdow niche 
through the wide incision of the tym- 
panic membrane. The round window has 
not been ruptured, as evidenced by com- 
plete absence of any postoperative ves- 
tibular symptoms. During the period of 
direct observation possibly only w ith 
magnified binocular vision and brilliant 
illumination, the graft has never failed 
to remain fixed in the round window 
niche. This represents an interval well 
beyond the time when normal tissue 
grafts might fail to take and they had 
sloughed from their newly applied posi- 
tion. 

Improvement in hearing, fulfilling 
standards previously enumerated, has 
been obtained following round window 
graft operations. The series has been 
small but has extended over a consider- 
able period of time, 3j/z years. When 
cases are selected according to the criteria 
listed above and when the surgical pro- 
cedure is carried out as described, the 
operation is devoid of any serious im- 
mediate risk and in no instance has there 
been any late complication. Limitation 
of applicability apparently lies only in 
the age group above 50 years and to 
hearing losses greater than 50 decibels 
in the speech frequency range. It is 
hoped that the scope of the operation 
may be extended to the second decade 
age group after the hearing loss has 
reached a relatively static level. 

Postauricular approach in operative 
treatment is described by Goodyear. 15 
The author describes a method of post- 
auricular approach with little or no dis- 
turbance of the middle ear, which is 
reasonably simple to perform, giving an 
excellent opening in the horizontal semi- 
circular canal by means of an instru- 
ment which gives greater ease of control 
than a gauge or a chisel or electric burr. 
The author covers the fistula with the 


thinnest la\er of the meatal portion of 
the tympanomeatal membrane. In this 
method the middle ear is completely 
sealed off. This method was used in 2 
cases. 

Not all otologists are m complete 
agreement on the basic soundness of the 
operative treatment of progressive deaf- 
ness. They are in accord with the self- 
evident immediate improvement, but 
when reliably compared to the knowl- 
edge of the pathology, only time will tell 
whether or not the operation can keep 
step with progressive degenerative 
changes. L. K. and P. Guggenheim 18 
first of all state that the enthusiasm for 
this new operation is unwarranted. The 
authors failed to substantiate Canfield’s 
conclusion that the use of the burnishing 
burr is not followed by new bone for- 
mation. The most favorable result as to 
fistula patency was achieved with a sharp 
chisel. The fistulas here reported were, 
as in Canfield’s experiments, not in the 
labyrinthine capsule but in the mem- 
brane bone of the skull. The fact that 
the labyrinthine capsule consists of both 
membrane and cartilage has in no way 
affected the experiment, as all new bone 
formation, whether in the labyrinthine 
capsule or elsewhere, is by membrane- 
bone process. The otogenetic phenom- 
enon of the transformation of cartilage 
model into bone model is strictly an oto- 
genetic occurrence and never a repair 
process. In the final analysis of osteo- 
genesis in artificial fistulas, the individ- 
ual characteristics of primary germinal 
tissue (mesenchyme) will doubtless prove 
to be the determining factor just as they 
are in such conditions on chondrodystro- 
phy and osteogenesis imperfecta and in 
connection with individual potentialities 
for fixture healing. The authors prefer 
the posterior approach. 

Aviation Deafness — Airplane travel 
as a civil means of transportation has 
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taken a pre-eminent place, but now mili- 
tary necessities are focusing greater in- 
terest m the problem of aviation in rela- 
tion to the ear. Campbell and Har- 
greaves 1 " class the deafness of aviators 
according to the cause : 

1 Acute fatigue of the end-organs of hear- 
ing and related structures. 

2. Chrome accumulative fatigue of the end- 

organ and related structures. 

3. Changes in middle ear pressure inherent 

with changes in altitude if ventilation 
of middle ear is faulty. 

4 Chronic conduction deafness due to alter- 
nation in tissue resulting from faulty 
ventilation of middle ear. 

The first 2 classifications are manifest 
by a decrease in acuity of hearing in the 
neighborhood of the 4096 area — a per- 
ception deafness. The last 2 classifica- 
tions are manifest by a decrease in acuity 
for the lower frequencies (128-1024), a 
form of conduction deafness. The con- 
duction deafness and perception deafness 
may be mixed to give any form of audio- 
gram. The audiogram may be altered by 
the usual changes and hazards coincident 
with life. 

Fatigue of the end-organ of hearing 
is due to noise and the effect of other 
vibratory energies inherent with flight. 
The 4096 area is peculiarly vulnerable 
because of its exposed position and pos- 
sibly altered blood supply. Altitudinal 
decrease in oxygen may be a factor in 
the production of fatigue. 

Physiologic or pathologic failure of the 
middle ear to be ventilated properly dur- 
ing altitudinal changes in pressure leads 
to acute or chronic changes in the mid- 
dle ear, with the usual picture of con- 
duction deafness. 

Rapid advance in aircraft design and 
in flight regulation will decrease the 
problem of loss of hearing in those who 
fly in the future. 


Speech and Hearing 

According to AIacFarlan, lh the test- 
ing of speech hearing must be ap- 
proached with an understanding of the 
characteristics of speech. The patient is 
primarily interested in speech hearing. 
There is no correlation between speech 
hearing and frequency hearing. Speech 
hearing can be tested only by use of 
speech as a testing stimulus. The pho- 
nograph should be used m place of the 
old test wfith the spoken voice. A knowl- 
edge of testing for speech hearing and 
proper equipment should be used in the 
armamentarium of every otologist. 

Perfect speech is dependent on perfect 
hearing, correct voice production, under- 
standing of pitch, volume, and rhythm 
control and careful articulation, accord- 
ing to Goldstein. 19 Since speech is but 
an imitation of sound of the human voice 
as heard, defective speech often is the 
result of imperfect hearing. A lack of 
physical appreciation of pitch, volume, 
and rhythm due to defective hearing may 
contract all favorable elements in pro- 
duction of perfect speech. 

In young children both dyslalia 
(“baby-talk”) and word deafness are 
thoroughly amenable to correction in the 
hands of expert voice correctionists. The 
congenitally deaf subject can be taught 
the mechanics of rhythm, pitch, accent, 
volume, and quality of speech by appli- 
cation of sight and touch as a substi- 
tute for lost sense of hearing. School 
surveys reveal that 3,000,000 public 
school children in the United States have 
imperfect hearing and 4,000,000 demon- 
strate some defects of speech. This prob- 
lem is distinctly the province of laryngol- 
ogists who should clarify the attitude of 
parents, to emphasize proper surgical 
treatment in individual cases, and to 
create a better understanding of princi- 
ples of preventative medicine. 
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Detects in speech m relation to defects 
in hearing are discussed by Voorhees. 20 
Speech defects are e\en commoner 
than defects in hearing. Although de- 
fects of speech and hearing are closely 
allied at times, they are often separate 
and independent. The profoundly deaf- 
ened person, however, always has trou- 
ble w ith voice production because he 
does not know whether he is speaking 
too loudly or too softly, distinctly or in- 
distinctly. 

Speech difficulties can be classified 
roughly under 5 headings, i. e., ( 1 ) 
anatomic defects; (2) severe colds of 
childhood ; (3) speech defects associated 
\\ ith loss of hearing for certain frequen- 
cies; < 4 ) profound deafness in children 
is either congenital or acquired, and for 
the greater number it is acquired; (5) 
profound deafness in adults brings about 
changed quality of speech and intensity. 

(The author stresses the importance 
of modulation pitch, and intensity of 
speakers, etc. This phase of speech train- 
ing often is neglected. This defect of 
speech is common in the hard of hearing, 
especially nerve deafness. The impor- 
tance of this is shown in those with de- 
fective hearing, who are not aware of 
this defect, in relation to their pitch.) 

Medical phonetics as an essential part 
of otorhinolaryngology is discussed by 
Moses. 21 The more exact methods of 
modern experimental phonetics, which 
before have been used only for linguistic 
purposes, will gradually find their way 
into the otologist’s office. The move- 
ments of the larynx, of the palate, and 
of the lips, as well as any air vibrations 
of voice and speech, can be registered 
with the same exactness as the electro- 
cardiogram records the auricular and 
ventricular activity of the heart. It must 
be admitted that a great number of nerv- 
ous diseases mentioned do not, strictly 
speaking, belong to the field of the otolo- 


gist. These diseases, however, reveal 
symptoms m the organ of his field which 
can be detected only by a thoroughly 
trained otologist. Parkinson’s paralysis, 
e. g., affects the voice and help can be 
obtained in establishing a diagnosis by 
recording the inaudible microscopic 
tremulous movements of the larynx. Spe- 
cialists interested in constitutional prob- 
lems will find that the human voice gives 
new evidence and furnishes new clues 
for certain constitutional types. To the 
different constitutional types (Sigaud, 
Kretschner) are correlated different 
variations of voice. Thus, phonetics is 
able to enhance the importance of oto- 
rhinolaryngology and may be considered 
its fruit-bearing branch. 

Diseases of the External Ear 

External Otitis — Diffuse external 
otitis in 3 cases associated w r ith secon- 
dary anemia is reported by Alexander. 22 
The disease was persistent and defied 
treatment until an associated secondary 
anemia was discovered. When specific 
therapy (liver extract) was instituted, 
the local condition of the ear responded. 
The author offers the suggestion that 
possibly the more protracted and obsti- 
nate cases of external otitis may be due 
to a relatively mild secondary anemia. 

Otomycosis — It is the belief of 
Dart 23 that otomycosis is much more 
frequent than textbooks would lead one 
to believe and is frequently overlooked 
in the treatment of external otitis. The 
author feels that the entity has not al- 
ways been treated properly and that 
recent experimental work has furnished 
better means of therapy. He states that 
powdered silver picrate is ineffective 
and recommends metacresyl acetate 
( cresatin ) and thymol for its excellent 
fungicidal value. 

Aspergillus niger infections in 2 cases 
are described by Felderman, 24 who be- 
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lieves that the incidence of this fungus, 
m the upper air passages is more fre- 
quent than the literature would indicate. 
The author found that silver pier ate 
ointment was effective and has fungi- 
cidal properties. 

Tumors — Four cases, namely of ( 1 ) 
squamous-cell carcinoma, (2) adenocar- 
cinoma, (3) fibrosarcoma, and (4) neuro- 
fibroma involving the middle ear, are 
presented by Rosenwasser. 25 The futil- 
ity of any form of treatment of adenoid 
malignant growths is demonstrated by 
case I, in which the tumor, a squamous- 
cell carcinoma, had already extended into 
the substance of temporal lobes and by 
case II, in which the tumor, an adeno- 
carcinoma, had extensively invaded the 
temperomandibular joint and zygoma. 

As a general rule, all growths situated 
deep in the external auditory canal 
should be regarded as potentially malig- 
nant, regardless of whether they are as- 
sociated with bloody discharge, pain or 
paralysis of facial nerve. Results of 1 
biopsy, if negative, do not negate the 
possibility of malignant growth. In a 
patient with known chronic suppuration 
of the middle ear associated with polyps, 
a superimposed malignant growth may 
develop at any period of the infection. 
The onset of pain, paralysis of the facial 
nerve, or bloody discharge in chronic 
suppuration of the middle ear should 
cause suspicion of a neoplasm. 

As to treatment , at present it is the 
consensus that radical electrosurgical 
removal combined with intensive ex- 
ternal irradiation is the method of 
choice in the therapy of neoplasms in- 
volving the middle ear. 

Eleven cases of tumors of the external 
auditory canal are reviewed by Mitchell. 20 
Malignant tumors were found in only 3 
cases, 1 cylindromatous lymphangioma, 
1 keloid, 1 benign ulcer, and 5 osteomas, 
3 of the latter having been operated. The 


case histories of the patients reported are 
briefly presented and the recent litera- 
ture on tumors of the external auditory- 
canal is reviewed. 

Sarcoidosis — A rather infrequent 
dermatological condition, commonly 
known as "sarcoid of Boeck is pre- 
sented in the form of a case report by 
Poe. 27 It was in 1899 that Boeck de- 
scribed nontender, noncaseating nodules 
as sarcoids because they resembled the 
small round -cell sarcoma histologically. 
Actually the picture is that of a non- 
caseating tuberculosis. The patient de- 
scribed by Poe was a 38-year-old col- 
ored woman who presented herself with 
hoarseness and shooting pains to the left 
ear. 

Acute Otitis Media 

Bacteriology — Bacteriological stud- 
ies of acute infections of the middle ear 
were conducted by Henry and Kuhn. 28 
It seems significant that 116 cultures 
(23.7 per cent) showed no growth even 
though clinically these patients had an 
acute otitis media. Page reported that 
cultures from 23 per cent of his cases 
show-ed no grow-th and he seemed to re- 
gard it as “probably being in a faulty 
technique.” The authors cannot agree 
with this viewpoint, for they feel there 
must be some other factors, otherwise 
why should these ears clear as soon as 
the pressure is released by myringotomy, 
even without much drainage through the 
external canal. In 6 of their cases there 
was enough pressure to produce spon- 
taneous rupture of the membrane. The 
character of the discharge in these cases 
was usually mucoid instead of purulent 
in character. 

The gram-positive cocci accounted for 
the greatest percentage of the infections 
in this series (95.6 per cent). Of this 
group, however, the staphylococcus was 
found in 32 per cent of the cultures. If 
these are added to those which showed 



452 


UTORHIN’OL \RYKGOLOGV 


no grow tli it gi\ es a total of 229 cultures 
or 47 per cent. Sulfanilamide and sul- 
fapyridine are used extensively today 
in chemotherapy of certain types of in- 
fections. Mam are giving these drugs 
empirically, and yet the authors know 
they are not without toxic effects on the 
patient, sometimes seriously'. In this 
series there are 47 per cent of the cases 
that \\ ould have received little or no ben- 
efit from these drugs had they been used 
without first determining the type of in- 
fection, and damage might have been 
done. There were 37 per cent Strepto- 
coccus hcmolyticus and 12 per cent pneu- 
mococcus, or a total of 49 per cent of 
these cases that we could expect benefit 
from the use of these drugs. There were 
31 patients (6.6 per cent) that developed 
mastoiditis and were operated upon. Of 
the 31 patients, 19 had had myringoto- 
mies and 12 a spontaneous rupture, but 
if the number of myringotomy cases is 
considered, this is only 5 per cent of that 
group of cases, while 12 per cent of 
those that ruptured developed mastoid- 
itis or 2)4 times as many'. Page reported 
3 times as many cases of mastoiditis 
among those which ruptured spontane- 
ously as compared to those in which 
myringotomy was done. 

In their series they did not find the 
large number of pneumococcus Type III 
infections that are reported by Hacyo- 
poulos and among the pneumococcal in- 
fections encountered there were no fatal 
cases. The duration of illness was in 
some cases considerably longer. 

A case complicated by mastoiditis, 
meningitis and septicemia was recorded 
by Neter and Chait. 29 B. proteus vul- 
garis was isolated in cultures of material 
from all the lesions involved. The patho- 
genicity for man of the members of the 
genus Proteus, particularly in regard to 
meningitis and septicemia, is discussed. 
Sulfanilamide was not successful in the 


cure but did result in freeing the blood 
of this organism (the concentration in 
the blood of the drug ranged between 1 
and 2 mg. per 100 cc.). 

Treatment — Chemotherapy — The 
recent literature still abounds in contri- 
butions to the role of sulfanilamide and 
its derivatives in the treatment of acute 
otitis media (Galloway 30 ). As a result 
of an experience in 793 cases observed 
by* Bowers 31 and an analysis of his ex- 
perience in the previous 7 years, the au- 
thor concludes that if chemotherapy is 
given early, before bone destruction oc- 
curs, the duration of the discharge and 
the number of mastoidectomies is dimin- 
ished b.v about 50 per cent. He believes, 
however, that when the clinical picture 
suggests mastoidectomy, it is far safer to 
operate and that after an uncomplicated 
mastoid operation it is better not to give 
the drug. In complicated mastoidectomy 
Bowers believes the drug should be ad- 
ministered in intensive doses. Due to a 
well-known masking effect and possible 
toxic effects, it is at times necessary to 
stop the administration of the drug in 
order to obtain a true picture of the ac- 
tual condition which exists. Some clini- 
cians believe that the effect of the drug 
in acute otitis media has been overrated. 
Babcock 32 finds its greatest field of use- 
fulness in otitic meningitis, where the 
mortality has been reduced from 96.8 
per cent to 35 per cent. 

Sulfanilamide in treatment of acute 
infection of the ear and of the mastoid 
in infants and in children is discussed by 
Hebble, 33 who reviews 17 cases of puru- 
lent infection of the middle ear indicative 
of involvement of mastoid so treated. On 
the basis of complete subsidence of the 
otorrhea within a reasonable period of 
time being considered as a standard for 
conservative cure, only 4 of the 17 
patients treated with sulfanilamide re- 
sponded favorably, and the remaining 
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13 came to operation. Certain conclu- 
sions regarding - the amount of the dose 
of the drug, the period of administra- 
tion, the alteration of certain clinical 
pictures and the feasibility of operation 
are drawn, based on the results and ob- 
servations in the present study. 

A follow-up of these 17 patients in 
the outpatient clinic has shown no re- 
currence of the infection of the ear or 
of the mastoid. The following conclu- 
sions as to administration of the drug are 
drawn : ( 1 ) These patients show a gen- 
erally poor response to conservative 
medical treatment, including the use of 
sulfanilamide. (2) If the administration 
of the drug is not to be discontinued 
until there is a complete clinicial cure, 
as recently advocated by Long and 
Bliss, it will require longer than 10 
days to 2 weeks in many patients with 
this type of infection. (3) In view of 
the clinical observations and the rela- 
tively nontoxic effects of the drug as 
used in these cases, a larger dose and 
a longer period of use now seem not 
only safe to try but necessary for better 
results. (4) In cases of this sort in the 
wards of the otolaryngologic depart- 
ment of the children’s hospital, if the 
patient’s ear has been discharging less 
than 4 weeks, continuous sulfanilamide 
therapy throughout several weeks 
seems feasible, provided there are no 
definite toxic effects, (5) If the dura- 
tion of otorrhea, however, has already 
exceeded 4 weeks when the patient is 
first seen, operation still seems advis- 
able if the otorrhea and leukocytosis 
have shown no definite response after 
10 days to 2 weeks of sulfanilamide 
treatment. After operation the drug 
may be administered to better advan- 
tage. (6) In the presence of intracra- 
nial complications, sulfanilamide does 
mask certain typical symptoms. This is 
to be kept in mind, but not to be offered 


as a contraindication to the use of the 
drug. 

Imhoff 34 administered sulfanilamide 
to 8 children suffering from acute sup- 
purative otitis media complicated by 
unilateral or bilateral mastoiditis. The 
patients were about to be operated on 
because treatment with vaccines, stock 
vaccines, proteins and shock methods 
had failed and the x-ray examinations 
indicated the existence of a mastoiditis. 
Neither the dose nor the duration of the 
treatment is specified. The earache and 
the pain over the mastoid, the headache 
and fever diminished early in the course 
of the treatment and disappeared in 
from 10 to 20 days. Discharge from 
the ear diminished early and stopped 
altogether in from 20 to 30 days. Oto- 
scopic examination performed before 
and after administration of sulfanila- 
mide demonstrated the disappearance 
of the local edema, congestion and infil- 
tration of the tympanitic membrane and 
healing of the perforation of the mem- 
brane. Normal hearing returned in all 
of the cases. The author believes that 
this treatment is indicated in acute 
cases in which operation is indicated 
but not in the presence of fulminant 
general and local symptoms which call 
for an emergency operation. 

Horan and French 35 review 621 
cases of suppurative otitis media treated 
with sulfanilamide. The patients 
were given an emulsion of sulfanilamide 
by mouth in full doses according to age 
and weight. Medication was continued 
to a total dose of 10 drams (40 Gm.). 
Often the ear recovered before the max- 
imal dose had been reached. Parenteral 
administration of azosulfamide was 
resorted to when it was thought advis- 
able to reach the maximal concentration 
in the minimal time. Sulfapyridine 
was substituted for sulfanilamide if 
pneumococci were isolated. Many pa- 
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tients were treated as outpatients un- 
der constant supervision. No serious 
toxic manifestations •were seen. The in- 
cidence of mastoiditis was only 3.4 per 
cent, compared with 22.7 per cent be- 
fore the introduction of sulfanilamide 
therap\ . The authors urge that all pa- 
tients with acute suppurative otitis 
media be given sulfanilamide or sulfa- 
pxridine, because this will greatly re- 
duce the incidence of mastoiditis and 
will allow’ a more conservative attitude 
to be adopted once mastoiditis develops. 

Convalescent Scarlet Fever Se- 
rum — Viole 36 used human convalescent 
scarlet fever serum for 37 patients with 
streptococcic infection of the ear, nose 
or throat. Some of these were compli- 
cations of scarlet fever or scarlatina. 
Of 16 patients having otitis media and 
mastoiditis, 9 required mastoidecto- 
mies. In 4 cases in which the serum 
w’as administered there was an imme- 
diate drop in temperature and lessening 
of the toxic symptoms, with rapid, un- 
eventful recovery. In 7 the convales- 
cence was slower but far better than 
might have been expected had the 
serum not been administered. The re- 
sults were debatable in only 4 instances, 
as no demonstrable changes could be 
attributed to the serum. Only 1 of 
these 16 patients died in spite of an 
injection of scarlet fever serum, which 
seemed to have no effect. Necropsy re- 
vealed that death was due to an acute 
streptococcic septicemia. Eight of the 
37 patients received sulfanilamide in 
addition to the serum. It made little if 
any difference in the course of the dis- 
ease and the patient’s recovery. In the 
presence, however, of a grave illness, 
neither should be denied if indicated. 
There were 5 cases of streptococcic 
meningitis secondary to mastoiditis in 
which surgical intervention was per- 
formed. Two of these patients im- 


proved immediately after receiving the 
serum, although 1 had been receiving 
sulfanilamide without much effect. Con- 
valescence was uneventful and the re- 
sults were excellent. A third patient 
showed some immediate improvement 
but a large abscess developed in the left 
buttock at the site of the intramuscular 
injection of the serum. Progress was 
retarded until the abscess was opened 
and drained. The 2 remaining pa- 
tients of this group received sulfanila- 
mide in addition to serum. One made 
an uneventful recovery; the other im- 
proved slow’ly, but 4 days after dis- 
charge from the hospital a diagnosis of 
scarlet fever was made. The value of 
the serum may be considered question- 
able. Another patient immediately after 
mastoidectomy on the left side with 
ligation of the jugular vein received 40 
cc. of scarlet fever serum and his 
temperature dropped to normal, where 
it remained for 4 days, when it rose 
suddenly to 105° F. (40.5° C.). The 
mastoid wound was reopened but no 
pathologic change was found. Two sub- 
sequent injections of serum, 20 and 40 
cc. respectively, failed to elicit any re- 
sponse and the patient died. There 
were 4 cases of laryngotracheobronchi- 
tis and 3 of streptococcic pharyngitis. 
Three tracheotomies were performed. 
The rate of recovery and definite signs 
of improvement were much slower in 3 
patients who were given sulfanilamide 
in addition to the serum. The others 
who received only serum, except 1 on 
whom a tracheotomy had been per- 
formed, improved immediately. 

The author states that the most dra- 
matic improvement following serum oc- 
curred among 5 cases of streptococcic 
sore-throat, definitely placing streptococ- 
cic sore-throat among the curable dis- 
eases. In the series there was a retro- 
pharyngeal abscess with complicating 
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cervical adenitis, toxic anemia, Ludwig’s 
angina and otitis media. In spite of in- 
jections of serum, this patient’s progress 
was slow until the abscess was opened 
and drained, when the convalescence 
was rapid and uneventful. This empha- 
sizes the benefits of early treatment. One 
instance of beginning peritonsillar abscess 
responded well to scarlet fever serum 
and the patient improved without surgi- 
cal intervention. On the other hand, its 
value in a case of cervical adenitis was 
questionable. The patient also received 
sulfanilamide and, though her con- 
valescence was uneventful, it was de- 
cidedly slow. There was only 1 reaction 
to the serum. This patient had a long 
history of allergy to adenitis and pneu- 
monia complicating scarlet fever. Urti- 
caria developed after 40 cc. of the scarlet 
fever serum, and no more was given. 
After adequate doses of sulfanilamide 
she recovered. Human convalescent 
scarlet fever serum produces no foreign 
protein reactions and sensitizations as 
does animal serum, and such reactions 
as may occur are easily controlled. 

Mastoid 

Atypical Mastoiditis — Singleton 37 
gives a report of cases of an adult type 
and offers the following conclusions : 

1. Atypical mastoiditis, the so-called 
primary mastoiditis, occurs chiefly in 
adults. 

2. It runs a mild course, with few 
local or general signs and symptoms of 
the disease. 

3. The presence of edema in the su- 
perior-posterior bony canal wall and 
good x-ray pictures of the mastoid 
are the most reliable diagnostic aids. 

4. Fatal complications are rare. 

Acute Mastoiditis Masked by Sul- 
fanilamide — Rosen 38 describes a case 
of an extensive mastoiditis with extra- 
dural abscess which was treated by sul- 


fanilamide. The patient had fever, slight 
nystagmus, leukocytosis, but no dis- 
charge, no tenderness and good hearing 
The symptoms being attributed to the 
sulfanilamide, the drug was stopped. 
Three days later there were pain, dis- 
charge and marked mastoid tenderness. 
Surgery was done. 

Mastoidectomy — 1 . Simple Mas- 
toidectomy — A critical analysis of 100 
consecutive cases of simple mastoidec- 
tomy, with 1 death, is presented by 
Tomb 39 . Closure of the periosteum 
aided in the formation of new bone. The 
use of noncompression bandages re- 
sulted in less postoperative edema of the 
tissues. Mastoiditis was most frequent 
in those between 5 and 10 years of age. 
Many mothers of such children are be- 
lieved to have been infected by them. 
The frequency of mastoiditis was great- 
est in February and March and least in 
August, September and October. Para- 
centesis was believed to be advisable. 
The optimum time for operation was be- 
lieved to be about the third week of 
otitis media. Before that time there is 
little localization, while later vital vis- 
ceral structures are more frequently at- 
tacked. In acute mastoiditis superim- 
posed on chronic purulent otitis media, 
simple mastoidectomy with removal of 
all eburnated bone was found to be suffi- 
cient. In recurrent mastoiditis forma- 
tion of new bone was not found in less 
than 1 year after the previous opera- 
tion. A revision mastoidectomy was in- 
dicated when sepsis with threatening 
symptoms was present or when faulty 
healing had occurred. 

Cultures of material from the mastoid 
yielded in 54 per cent of cases a Strep- 
tococcus hemolyticus and in 12 per cent 
a pneumococcus. Streptococcus infec- 
tion was associated with fulminating 
symptoms and numerous complicating 
lesions, while pneumococcic infection 
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was practical!) s\ mpt< unless, but caused 
extensive destruction of bone. 

2. Radical Mastoidectomy — - The 
effect of radical mastoidectomy upon 
hearing is anahzed by Maxwell and 
Richter. 40 Preoperative loss of hearing 
seems to be determined to a considerable 
degree relatively early in the chronic 
suppurative process. A relatively poor 
prognosis for renewed hearing after a 
radical mastoidectomy may have to be 
given to persons over 45 or 50, to those 
in whom infection of the middle ear and 
mastoid is of short duration and also 
perhaps to those who have compara- 
tively good preoperative hearing as in- 
dicated by an average loss in the critical 
frequencies of less than 25 or 30 decibels. 

In the consideration of radical mas- 
toidectomy for a patient in whom the 
indications for the procedure are clear, 
the possibility of decreased residual hear- 
ing should not act as a deterrent. In the 
majority of cases the chances that the 
hearing may be slightly improved or 
slightly impaired are about equal. In 
either event the average change is less 
than 10 decibels. 

3. Care of Wounds — In the care of 
mastoid wounds following mastoid oper- 
ations some clinicians have been enthu- 
siastic about such preparations as sul- 
fanilamide or sulfathiazole powder 
and sulfamerthiolate powder. Lion 41 
describes his method of hastening epi- 
thelization by the use of scarlet red 
ointment in the postoperative care of 
radical mastoid operative cavities. He 
uses a special syringe for this purpose. 

Otogenic Complications 

Encephalography — The value of en- 
cephalography in the diagnosis of oto- 
genic intracranial complications is em- 
phasized by a case report of Dinolt. 42 
In juvenile or adolescent patients sup- 
purative otitis media, papilledema, head- 


ache, vomiting, and increased pressure 
of the spinal fluid can be explained, as 
described by Symmonds and others, as 
a result of otitis hydrocephalus but also 
as a consequence of ( 1 ) swelling of 
the brain; (2) edema of the brain; (3) 
serous meningitis ; (4) nonsuppurative 
encephalitis. Encephalographic examina- 
tion should be used to help m distin- 
guishing them. As a favorable prognosis 
results from this procedure, the ven- 
tricles can also be filled with air in cases 
of increased intracranial pressure with- 
out harm to the patient, if the necessary 
precautions are observed and the disease 
is localized within the middle fossa. A 
case is reported in which the encephalo- 
graphic examination, if performed at the 
proper time, would have prevented sur- 
gical cerebral exploration but when per- 
formed later in the course of the disease, 
aided in making and confirming of the 
diagnosis and in the improvement of the 
patient’s condition, which was most 
likely produced by an edema of the 
brain. The presence of a cervical rib 
complicated the clinical picture, produc- 
ing peripheral brachial paresis. Com- 
plete recovery ensued. The use of the 
term “otitic hydrocephalus” should be 
restricted solely to that condition as 
proved by encephalographic examina- 
tion. The prognosis, even with a higher 
degree of papilledema, is favorable even 
without much decompression of the 
brain, as proved in a second case, in 
which a 6 D. papilledema gave way to 
normal condition. 

In the same connection, cerebral 
edema as the cause of intracranial hyper- 
tension of otitic origin, is presented by 
Levy 43 . A case of otogenous intracranial 
hypertension is described in which the 
pneumographic and operative findings 
indicated that the increased pressure was 
due to an excessive amount of fluid in 
the brain itself rather than, as is gener- 
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ally assumed, in the ventricles and sub- 
arachnoid spaces. Similar cases, with 
and without pain of suppuration in the 
temporal bone, have been described in 
the literature and have been variously 
termed serous meningitis, hypertensive 
meningeal hydrocephalus, probably in- 
correct in many cases, as the presence of 
dilated subarachnoid channels and a com- 
municating hydrocephalus has not been 
demonstrated in most of the reported 
cases. The term “otitic hydrocephalus’' 
is used in an extremely loose and vague 
fashion both in the otologic and neuro- 
logic literature, and often includes cases 
of obstructive non-communicating hydro- 
cephalus due to arachnoidal adhesions, 
erupted subarachnoid collections of fluid 
and reactive meningitis, as well as cases 
of communicating hydrocephalus. It 
seems to the writer that careful 
efforts should be made to determine 
more accurately what type of intra- 
cranial disturbance is present. In those 
cases in which the hypertensive syn- 
drome subsides after simple lumbar 
drainage, it seems best to apply simply 
the descriptive term “hypertensive syn- 
drome' ” rather than such terms as “otitic 
hydrocephalus” or “hypertensive menin- 
geal hydrops,” for the reasons already 
mentioned. In cases which do not re- 
spond to lumbar drainage and dehydrat- 
ing measures, pneumographic studies 
(preferably ventriculography) should be 
done. In such cases the nature of the 
pathology then will be disclosed at least 
partially and the proper therapeutic pro- 
cedures can be carried out. 

In the case under discussion, a persis- 
tent cerebral edema was found to be the 
cause of the intracranial hypertension 
and the suggestion is offered that venous 
stasis due to infection in the dural 
sinuses might be the underlying etiology. 
It is also suggested that cerebral edema 
might be a much more frequent cause 


of the otogenous hypertensive syndrome 
than is generally supposed. 

Meningitis — Treatment — In a 
series of 15 consecutive cases of men- 
ingitis, reported by Cunning, 44 11 pa- 
tients recovered and 4 died, giving a 
mortality of 27 per cent. Sulfanilamide, 
while obviously extremely important, is 
apparently not sufficient in itself to pro- 
duce a cure. Surgical intervention in 
itself is not sufficient and it seems that 
a combination, /. e., sulfanilamide and 
surgical intervention offers the best 
hope In the use of the drug, it is im- 
portant that treatment be started early, 
that the dose be large, and that the treat- 
ment be continued for several weeks 
after cessation of symptoms. Surgical 
measures likewise should be instituted 
as soon as the diagnosis is made. In 7 
of 8 cases in which the invading organ- 
ism was Streptococcus hemolyticus the 
patient recovered. In 2 cases in which 
the organism was pneumococcus type I, 
and 1 case in which the organism was 
pneumococcus type III, the patient died. 
Had sulfapyridine been known when the 
pneumococci infections were treated, the 
results might have been better. Six pa- 
tients showed paralysis of the external 
rectus muscle. While the author realizes 
that this is not a large series of cases, 
it seems, nevertheless, that with the use 
of sulfanilamide plus surgical interven- 
tion, meningitis is not necessarily to be 
considered so formidable as heretofore. 

The description of a patient with a 
pneumococcus type III meningitis and 
recovery following the use of sulfapyri- 
dine is recorded by Ersner, Myers and 
Hayes. 45 This case illustrates that, de- 
spite the apparent efficacy of the sulfa- 
pyridine against the pneumococcus, at 
times the drug alone may be insufficient 
to overcome the infection. The addition 
of the specific sera to the treatment en- 
hances its therapeutic value. In this par- 
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ticular ca->e the concentration o £ the 
sulfapt ridine in the blood closely fol- 
lowed the dosage. The boy received large 
dosage of sulfapj ridine over a long 
period without ill effect. The dose of the 
sulfapyridine should be regulated by the 
condition of the patient and the concen- 
tration in the blood rather than by a 
table of dosage. The complete eradica- 
tion of the fixed focus of infection in 
the mastoid and in the apical carotid 
portion of the temporal bone is always 
an important part of the treatment of 
meningeal complications of otitic origin. 

Recently there has been some com- 
ment about the effectiveness of sulfa- 
thiazole in the management of Staphy- 
lococcus aureus meningitis. It has always 
been known that the mortality rate of 
this type of meningitis, especially in 
childhood, is high. While recovery has 
occasionally occurred by various meth- 
ods of treatment, it seems, from recent 
experiences that sulfathiazole offers more 
reliable hope in what may otherwise be 
fatal cases. Theoretically, the new drug 
should be effective. It has, however, not 
been widely employed in Staphylococcus 
aureus meningitis to make a positive 
statement possible. Dietel and Kaiser 46 
report a cure in a child 20 months old 
in whom a positive bacteriology of the 
meningitis was established. Sulfathia- 
zole was administered by mouth through 
a stomach tube; 40 grains (2.6 Gm.) 
a day was given for 9 days. Daily spinal 
punctures were performed with saline 
irrigations. Gradually the child im- 
proved, with a clearing of the spinal 
fluid and disappearance of the bacteria. 
At the end of 3 weeks there was com- 
plete recovery. Numerous blood trans- 
fusions were given but no other drug 
was used. The sulfathiazole concentra- 
tion of the blood never reached more 
than 3.5 mg. per 100 cc. of blood. 


Against this claim of success is a 
warning by the manufacturers that sulfa- 
thiazole should not be used in the treat- 
ment of any type of meningitis because 
the drug does not pass over readily into 
the spinal fluid. “It would seem best, 
in light of present knowledge, to pro- 
ceed cautiously in administration of this 
drug to patients who have previously 
suffered a toxic reaction in the course 
of therapy with sulfanilamide or sulfapy- 
ridine.” Side-effects have occurred as 
have certain unpleasant reactions, but 
these have been of a transitory nature 
when the drug is discontinued at the 
first suggestion of untoward effects. 

In the light of this information, the 
report of Dietel and Kaiser is of special 
interest, but further clinical experience 
is necessary before a more general utili- 
zation of the drug in meningitis can be 
fearlessly recommended. 

Sinus Phlebitis — Recent literature 
contains additional reports of unusual 
cases and features in the successful role 
of chemotherapy in conjunction with 
surgery. In a chronic suppuration with 
an acute exacerbation, Hubert 47 reports 
recovery of his patient whose sepsis 
failed to respond despite obliteration of 
the lateral sinus and ligation of the in- 
ternal jugular vein, until he adminis- 
tered sulfanilamide. 

Brownell 48 describes 8 unusual cases 
of thrombosis oj the sigmoid sinus. 
Thrombosis may be entirely asympto- 
matic and found only accidently at mas- 
toidectomy. The thrombosis may seal it- 
self off at both ends, precluding embolic 
phenomenon, and drain itself by destroy- 
ing the parietal wall of the sigmoid 
sinus; cholesteatoma may be found in 
the lumen of the lateral sinus. Meningitis, 
abscess of the brain, and thrombosis of 
the sigmoid sinus apparently produces 
localizing signs of abscess of temporo- 
sphenoid lobe. 
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In a panel discussion led by Dean, -40 
the following high lights were brought 
out: Use of large doses of sulfanila- 
mide, sulfapyridine, or sulfathiazole 
immediately, either by mouth or paren- 
teral ly (3 grains — 0.2 Gm. per kilogram 
body weight — give half of this as first 
dose). The x-ray film is slightly more 
transparent with use of this drug. Use 
of sulfanilamide powder fails in improv- 
ing the record of the other powders now 
used. The ear becomes dry sooner, but 
is more hypersensitive and bleeds more. 
Also, these drugs (as a 1 per cent solu- 
tion) are used in irrigating infected 
wounds or at least in keeping them clean. 
However, the drugs have washing ef- 
fects. Furthermore, the symptoms of use 
of drugs may simulate those of intra- 
cranial complications. There is no defi- 
nite clinical evidence that the drugs 
influence infectious processes in bones 
Every case of acute otitis that has been 
subjected to chemotherapy should be 
very carefully watched after discontinu- 
ance of the therapy. 

There seems to be no evidence that 
thrombosis or ligation of 1 lateral sinus 
produces or increases papilledema. The 
x-rays cannot be depended upon to diag- 
nose sinus thrombosis. Anatomic anom- 
alies of the lateral sinus are rare (its po- 
sition, however, may vary). 

Transfusions of blood in the care of 
patients after operations for otitic sepsis 
are described by Sutherland. 50 From a 
comparative study of the data presented 
and an examination of the photomicro- 
graphs showing the characteristic 
changes in blood and bone-marrow which 
take place during the course of otitic sep- 
sis and the fatal renal hemorrhages re- 
sulting from the transfusion of incom- 
patible blood, the following conclusions 
may be formulated : To influence or con- 
trol effectively the activities of the indi- 
vidual types of cells in blood and tissues, 


specific information must be acquired 
concerning their fundamental phvsiolog) 
and relations, nut only to each other, but 
to the other cells and functions of the 
body The effectiveness of preoperative 
or postoperative transfusions of blood in 
alleviating or controlling the adverse ac- 
tivities of blood, bone-marrow and paren- 
chymal organs in otitic sepsis is not de- 
pendent on the choice of the direct or 
indirect method of intravenous injection. 
Their efficiency depends on their fulfilling 
the purpose for which they may be 
given : to replace erythrocytes lost in 
anemia ; to restore the level of plasma 
protein, hemoglobin and oxygen car- 
riers; to counteract leukopenia (in rare 
cases) and to increase the blood volume 
and water balance, thereby diluting 
toxic blood. 

The use of immunotransjusion is dif- 
ferent in purpose, in that its therapeutic 
value depends on the antibodies and 
other immune substances contained in 
the donor’s blood, rather than on the 
blood elements themselves. Type speci- 
ficity of various strains of organisms 
encountered in otitic sepsis complicates 
the question of immunity. This is par- 
ticularly evidenced in efforts to compile 
clinical data correlated with bacteriologic 
investigations of the biologic behavior 
and antigenic structure of the trouble- 
some triumvirate, streptococcus group 
A, and may culminate, in the near future, 
in the establishment at convenient cen- 
ters of a co-operative service of direct 
specific biologic therapy. 

Irrespective of the type of blood to be 
transfused or method of its administra- 
tion, the transfusion of blood should 
not be considered a casual routine pro- 
cedure. With definite indications for its 
use, the value of blood therapy for otitic 
sepsis may be greatly enhanced by ad- 
ministering it at the earliest indication 
that it is needed and by repeating it as 
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often as it is required while the recip- 
ients' defense forces are capable of re- 
sponding and before sepsis or toxemia 
or both are overwhelming. 

Brain Abscess — The significance of 
aphasia as a symptom of otogenic extra- 
dural abscess is discussed by Altmann. 51 
As a symptom of an otogenic extradural 
abscess of the middle fossa, aphasia is 
rare. The report of 2 cases and a review 
of the literature show that aphasia in 
some instances of extensive abscesses 
may be caused merely or mainly by ex- 
ternal pressure exerted by the abscess ; 
in the majority of cases inflammatory 
involvement of the leptomeninges and of 
the superficial layers of the brain wdth 
collateral edema in the neighborhood 
may be the main factor in the develop- 
ment of aphasia. Because of the similar 
development mechanism of aphasia in 
these cases and in cases of abscess of the 
temporal lobe, a differential diagnosis of 
the conditions is always difficult. Only 
in cases in which there is a predominance 
of external pressure can the diagnosis be 
established with a degree of certainty, 
whereas in cases in which the inflamma- 
tory changes are predominant, the dif- 
ferential diagnosis becomes practically 
impossible. 

Facial Paralysis — The etiology and 
treatment of seventh nerve paralysis is 
presented by McCaskey. 52 The etiology 
is classified as (1) trauma, (2) infec- 
tion, (3) exposure, (4) neoplasm, (5) 
general systemic disease, (6) toxic and 
allergic. These lesions may be divided 
into 3 subdivisions (nucleogeniculate, 
geniculoforaminal and extraforaminal), 
as well as 2 main divisions of the facial 
nerve (supranuclear and infranuclear). 
The nonsurgical treatment consists of 
medical (drugs, allergins, etc.), physical 
therapy (heat, galvanism), and manipu- 
lative (massage and exercise) . The sur- 
gical treatment consists of intracranial 


surgery, plastic procedures on facial 
muscles, anastomosis of the seventh with 
other motor nerves, repair of the seventh 
nerve proper, and decompression of the 
nerve. 

Hematoma of the facial nerve follow- 
ing simple mastoidectomy with decom- 
pression and gradual recovery of func- 
tion was reported by Freedman. 53 The 
facial paralysis developed 24 hours after 
a simple mastoidectomy. Later, a radical 
mastoidectomy was done to attempt the 
restoration of facial nerve. Finally, upon 
a third operation, the active descending 
portion of the facial nerve was exposed 
from its canal. A blood clot within the 
nerve sheath was revived. Only during 
the seventh postoperative month has any 
improvement been noticed. 

The management of facial paralysis by 
physical measures is discussed by New- 
man, Berris and Bohn. 54 They state that 
the treatment of facial paralysis is de- 
pendent on its various etiologic factors, 
on the question of whether the paralysis 
is of central or peripheral origin, and on 
the site of the lesion. They managed 
30 cases by the use of physical thera- 
peutic measures. The ages of the pa- 
tients ranged between 6 and 79 years, 
average 37. With the onset of an acute 
refrigerans type of facial paralysis, 
iodides in saturated solution of potas- 
sium or syrup of hydriotic acid are 
indicated for their general alterative ac- 
tion. Analgesics are valuable. Saline 
laxatives are used during the acute stage 
of inflammation for their possible deter- 
gent effect. The physical measures appli- 
cable during the acute phase of the re- 
frigerans palsies are directed toward the 
reduction of the inflammatory exudate 
and toward keeping the denervated mus- 
cles in position of physiologic rest. De- 
congestion at the stylomastoid foramen 
can be accomplished by cantharides 
plasters, hot moist applications, ra- 
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diant heat, negative galvanism and 
conventional or short-wave diathermy. 
The frequency of application is indicated 
by the pain and the tolerance of the tis- 
sues. To prevent muscles from stretch- 
ing, they are supported by attaching 2 Y 
bands of adhesive tape at the zygo- 
matic bone and temporal region. Pos- 
itive galvanism is especially efficacious 
for the relief of pain. With the subsidence 
of the acute symptoms within 8 to 10 
days, testing for reaction of degeneration 
is instituted. When no reaction of degen- 
eration is present, recovery can be ex- 
pected in from 2 to 8 weeks. 

If a sufficient amount of recovery is 
not obtained after 6 months of rigorous 
physical therapeutic measures, surgery 
is to be considered. Active treatment 
now consists of heat, massage, volun- 
tary exercise and electrical stimula- 
tion (with interrupted galvanic, sinusoi- 
dal and faradic currents). Diathermy 
or radiant heat is applied to the para- 
lyzed side of the face for from 15 to 
30 minutes. Another method of promot- 
ing a circulatory response consists of the 
common ion transfer of 0 5 per cent ace- 
tyl betamethyl choline hydro chloride. 
From 15 to 20 ma. of the galvanic 
current for 20 minutes is adequate. 
Negative galvanism for its heating ef- 
fect can be applied for 30 minutes over 
the stylomastoid foramen. The 
strength of current should be just less 
than the amount required to cause a con- 
traction of the muscles on the unaffected 
side. On the first day 3 contractions 
over the motor points are sufficient, and 
on subsequent days the number of con- 
tractions is increased but always kept 
within the fatigue range of the muscle. 
After 1 or 2 weeks the slow sine wave 
is substituted, from 20 to 30 contractions 
per minute being used. When the fara- 
dic current can be tolerated, it should 
replace the sine wave current. Gentle 


stroking massage which follows stim- 
ulation preserves muscular tone. Exer- 
cise of the facial muscles is carried 
out in front of a mirror every day. 

The etiologic agent must always be 
removed before physical measures are 
instituted Seventeen of the 30 cases 
followed exposure, 6 middle ear disease, 
1 dental manipulation, 1 trauma asso- 
ciated with an automobile accident, 2 
head colds, 1 mumps, 1 an operation on 
the eighth nerve for vertigo, 1 a post- 
partum infection, and 2 mastoidectomy. 
In the 17 cases of exposure paralysis, a 
partial reaction of degeneration or no re- 
action of degeneration was present after 
10 days. 

Head Injuries 

In discussing disturbances of the 
function of the ear after concussion of 
the brain, Brunner 55 states that a symp- 
tom-complex can be observed which con- 
sists of headache, dizziness, inordinate 
fatigue on effort, intolerance to intoxi- 
cants, vasomotor instability, tinnitus, 
nausea, emotional instability, psychical 
depressions, psychical irritability and 
diminution of ability to remember and 
to concentrate. This symptom-complex 
has been variously described as postcon- 
cussion neurosis, postconcussion syn- 
drome, traumatic encephalopathy, etc. It 
is associated with the following changes 
in the brain : Hemorrhages of the men- 
inges leading to a thickening of the 
meninges and an obliteration of the 
meningeal spaces; dot-like hemorrhages 
in the medulla oblongata and in the cer- 
vical part of the spinal cord; foci of 
crushing and degenerations of fiber 
tracts. The pathological changes of the 
encephalogram after concussion include: 
Dilatation of ventricles ; considerable ac- 
cumulation of air on the convexity of the 
brain; migration of the ventricular sys- 
tem toward the site of the lesion; and 
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nonvisualization of the \entricular sys- 
tem after lumbar injections of air. 

Postconcussion syndrome uncompli- 
cated by injury to the temporal bone 
does not include marked cochlear symp- 
toms. There is no definite impairment 
of hearing and tinnitus is neither fre- 
quent nor very bothersome. Labyrinthine 
symptoms, on the other hand, occur in 
57 to 75 per cent of the cases. Laby- 
rinthine vertigo, which is a sensation of 
whirling dizziness, must be distinguished 
from the vertigo which is described by 
the patient as giddiness, dizziness, swim- 
ming in the head, staggering or unsteadi- 
ness of motion. Labyrinthine vertigo is 
due to involvement of the labyrinth or 
the central pathways of the vestibular 
nerve; all other kinds of vertigo may 
have some correlation with the vestibular 
pathways, but it is not definitely known. 
Consequently, only the labyrinthine ver- 
tigo is considered an otological symptom. 
The presence of spontaneous nystagmus 
or of nystagmus induced by quick move- 
ments of the head confirm the existence 
of labyrinthine vertigo. The labyrinthine 
tests generally show either normal ex- 
citability or hyperexcitability of the 
labyrinths. If there is hypoexcitability of 
the labyrinths, the case is generally not 
a plain postconcussion syndrome but 
rather a complicated postconcussion 
syndrome, the complication being either 
a fracture of the temporal bone, a con- 
cussion of inner ear, a severe hemor- 
rhage into the posterior fossa, a brain 
tumor, or another accompanying disease 
such as syphilis. 

Postconcussion Syndrome Compli- 
cated by Fractures of the Temporal 
Bone — Fractures of the otitic capsule 
may involve the cochlea with an isolated 
loss of hearing and a retention of the 
function of the labyrinths. On the other 
hand, cases also have been reported prov- 
ing the existence of an isolated fracture 


of the vestibule but not of the cochlea. 
Hemorrhage from the ear following 
head injury is generally accepted as evi- 
dence of longitudinal fracture of the tem- 
poral bone. Drainage of cerebrospinal 
fluid from the ear may occur in trans- 
verse as well as longitudinal fractures. 
The prognosis in such cases is grave but 
is not as bad in the latter as in the for- 
mer. After transverse fractures, there 
is in the great majority of cases a total 
deafness and a total loss of excitability 
of labyrinths. Longitudinal fractures 
cause a varying degree of hearing loss 
in over 50 per cent of the ears, the 
diminution of hearing being more often 
of an inner ear type than of a middle ear 
type. 

Exact otoscopic examination in the 
acute stage of injury is unnecessary and 
may be dangerous. It should be done 
only if the patient complains of pain or 
if there is a purulent discharge from 
the ear. 

Postconcussion Syndrome Compli- 
cated by Concussion of the Inner 
Ear — Concussion of the inner ear in- 
cludes all changes of the internal ear fol- 
lowing a head injury which did not frac- 
ture the bony capsule of the internal ear. 
These changes are probably brought 
about by the transmission to the laby- 
rinthine fluids of the acute increase of 
intracranial pressure at the moment of 
injury, and by the disturbance of the 
blood circulation of the inner ear. Deaf- 
ness is the chief symptom. It is generally 
unilateral and most frequently of the 
middle and inner ear type. The labyrin- 
thine tests show either a normal excita- 
bility or a hypoexcitability of the 
labyrinths. Occasionally a loss of excita- 
bility for the caloric test is seen, while 
the turning test yields normal responses. 

Deafness after a head injury may be 
due to (a) transverse fracture; (&) 
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longitudinal fractures; (c) isolated frac- 
ture of the cochlea; ( d ) concussion of 
the inner ear; and (e) to an exacerba- 
tion of an old ear disease by a psychic 
shock. The following symptoms might 
help in making a diagnosis. In trans- 
verse fractures there is an immediate 
total loss of hearing on 1 side, combined 
with a total loss of excitability of laby- 
rinth on the same side, and the x-ray 
picture shows the fracture m the ma- 
jority of cases. As far as the longitudinal 
fractures are concerned, the cases which 
are combined with a concussion of the 
inner ear must be distinguished from 
those cases which are not. In the first 
group there is a subtotal loss of hearing 
which frequently increases after the in- 
jury, and the excitability of the laby- 
rinths is, as a rule, present as far as 
the turning test is concerned. In the 
second group there is, as a rule, a marked 
diminution of hearing immediately after 
the injury, which, however, improves 
later, and there is a normal excitability 
of the labyrinths. In both groups of 
cases the x-ray examination frequently 
shows the fracture. In isolated fractures 
of the cochlea there is a total loss of hear- 
ing on the injured side, the excitability 
of the labyrinths is normal or subnormal, 
and the x-ray examination, as a rule, 
shows the fracture. In concussion of the 
inner ear there are the same findings as 
mentioned above concerning the cases of 
longitudinal fracture with concussion of 
inner ear. The x-ray examination, how- 
ever, does not show any fracture. In 
otosclerosis and arteriosclerosis of the 
inner ear the history is of importance, 
particularly when there was some deaf- 
ness and tinnitus present prior to the 
accident. The deafness is most often bi- 
lateral, the labyrinthine excitability is 


normal or supernormal, and the x-ra\ 
examination fails to show any fracture. 

The material reviewed by Saethre 56 
consists of 574 patients with 589 in- 
juries : 258 were early and 316 late cases. 
The importance of alcoholism is dem- 
strated by the fact that in 30 per cent of 
the new cases the patient was under the 
influence of alcohol when brought into 
the hospital and that one-third of the 
patients with traumatic psychoses were 
chronic alcoholic addicts. The syndrome 
of commotio cerebri existed in 67.5 per 
cent of the head injuries. Loss of con- 
sciousness persisted in three-fourths of 
the cases for less than 2 hours. Of those 
in which loss of consciousness persisted 
for more than 24 hours, only 5 presented 
the pure syndrome of commotio cerebri. 
Neurologic disturbances were observed 
in 53.7 per cent of the new cases and in 
35 per cent of the late cases. In more 
than half of the late cases otologic symp- 
toms predominated. Olfactory paresthe- 
sias and anosmia -were likewise relatively 
frequent. Traumatic epilepsy was ob- 
served in 5 per cent. The author regards 
it as inadvisable to apply the term “ trau- 
matic neurosis " to the subjective symp- 
toms of patients with head injuries; he 
believes that this term should be re- 
stricted to cases in which intracranial 
lesions are absent. He suggests that the 
subjective symptoms be classified into 
(1) the traumatogenic cerebral general 
syndrome (headaches, vertigo and diffi- 
culties in thinking) and (2) psychogenic 
symptoms: (a) primary, those due to 
shock and ( b ) secondary, the psychore- 
active and compensatory symptoms. The 
traumatogenic cerebral general syndrome 
predominated in 49.4 per cent of the 
cases, the psychogenic symptoms in 24.8 
per cent, and the organic neurologic 
symptoms in 25.77 per cent. 
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Anesthesia — Peroral endoscopic pro- 
cedures may be performed with a mini- 
mum of discomfort and a maximum of 
safety and objectives may be attained sat- 
isfactorily if there is adequate anesthesia. 
In outlining the technic of administering 
local anesthesia for these procedures, 
Putney'* 7 expressed a preference for 
pontocaine hydrochloride , 1 per cent, 
to be applied topically to the pyriform 
sinuses or used as a gargle, and for in- 
stillation of larocaine hydrochloride, 2 
per cent, into the larynx and trachea. 
The importance of the time element, of 
the amount of solution employed, and of 
placing the medication in the desired lo- 
cality was stressed. In anesthetizing the 
larynx it is desirable to fractionate the 
dose. Sedatives are valuable supple- 
mentary aids and should be used for all 
diagnostic bronchoscopic examinations 
and for removal of foreign bodies. Chil- 
dren tolerate large doses of morphine 
remarkably well. 

Bronchial Obstruction 

While bronchoscopy is of value in 
the diagnosis of bronchial obstruction, 
Gittins 58 emphasized its importance as 
a means of treatment in many of the 
pulmonary conditions which often are 
diagnosed erroneously as bronchopneu- 
monia. Bronchopneumonia often is ate- 
lectasis secondary to mechanical obstruc- 
tion of a bronchus by masses of mucus. 
This is observed more often in infants 
and young children who have greater dif- 
ficulty in getting rid of thick bronchial 
secretions. Bronchoscopic aspiration of 
secretions not only relieves the over- 
loaded cilia, but prevents serious bron- 
chopulmonary changes resulting from 
long continued stagnation. 


Acute Laryngotracheobronchitis 

Difficulty in maintaining an adequate 
airway in cases of acute laryngotracheo- 
bronchitis even after tracheotomy, com- 
monly results from obstruction of the 
trachea and bronchi with thick and 
inspissated secretion. One of the most 
important recent contributions in treat- 
ment, i. e., the employment of means to 
humidify the inspired air, was described 
by Davison. 59 He employed a mechani- 
cal humidifier which is connected with 
the canopy of an oxygen tent. This is 
very efficient, for it recirculates and re- 
humidifies the air in the tent canopy. 
With this apparatus it is possible to 
build up quickly and to maintain a rela- 
tive humidity of 95 per cent. Subglottic 
edema is less marked if the patient is 
kept in cool moist air rather than in 
warm moist air. 

The employment of sedatives and 
atropine is contraindicated, since they 
tend to inhibit cough and dry up bron- 
chial secretion. The development of 
pneumonia usually can be prevented if 
treatment is begun early and if bronchi 
are kept open at all times by removal of 
secretions and obstructing crusts. Secre- 
tions are readily removed by aspiration 
through the tracheal cannula, and bron- 
choscopy, if indicated, may be per- 
formed through the tracheal fistula. 
Instillation of a solution of sodium 
bicarbonate or sodium chloride 
through the tracheotomy tube has 
been advocated to soften tracheal crusts. 
The use of humidified air has rendered 
this practically unnecessary. He ex- 
pressed the opinion that sulfanilamide 
is of value when Streptococcus hevnolyti- 
cus is the infecting organism. 

In cases of acute laryngotracheobron- 
chitis due to a staphylococcus, Evans 60 



ENDOSCOPY 


465 


employed a bacteriophage which was 
instilled into the trachea at frequent in- 
tervals through the tracheotomy tube and 
soon removed by suction. After each in- 
stillation of phage solution there was 
induced a paroxysm of coughing and 
evacuation of quantities of thick, viscid, 
purulent secretion. He considered as im- 
portant essentials in the treatment of 
these patients, constant and competent 
special nursing , humidification of the 
air, maintenance of an adequate airway 
by tracheotomy, frequent aspiration 
of secretion through the cannula and 
bronchoscopic removal of crusts when 
indicated. 

In addition to employing the com- 
monly accepted methods of treatment for 
relief of dyspnea and removal of secre- 
tions and crusts from the trachea and 
bronchi in cases of acute laryngotracheo- 
bronchitis, Galloway 61 has found pos- 
tural drainage a valuable adjunct. With 
the head and shoulders of the patient 
lowered, he has found that secretions and 
crusts are gotten rid of more readily by 
suction after instillation of a warm so- 
dium bicarbonate or epinephrine so- 
lution into the trachea through the 
tracheotomy fistula. 

Allergy 

Acute laryngeal obstruction may be al- 
lergic in origin. In 2 cases of acute 
obstruction reported by Chang 62 there 
was specific sensitivity to milk. In 1 
case the allergic manifestations involved 
the larynx and gastrointestinal tract. In 
another tracheobronchial tree as well 
as larynx was involved. In both cases 
tracheotomy became necessary for re- 
lief of dyspnea. Appropriate treatment 
was instituted as soon as the cause was 
discovered. These cases emphasize the 
importance of considering allergy as an 
etiological factor in the management of 
patients with laryngeal obstruction. 


In a stud\ of obstructive atelectasis in 
allergic children, Friedman and Mo- 
lom 63 discussed the etiologic factors and 
means of treatment. Treatment should 
first be concerned with giving relief to 
the patient and secondarily with the pre- 
vention of recurrences. If the atelectasis 
persists in spite of the usual employment 
of postural drainage, expectorants 
and epinephrine hydrochloride, bron- 
choscopic aspiration of the thick 
tenacious bronchial secretion is the 
method of choice. Repeated aspirations 
of the air passages may be necessary be- 
fore adequate ventilation of the bronchi 
is secured. 

In a bronchoscopic study of 140 pa- 
tients suffering from asthma, Prickman 
and Moersch 64 found definite stenosis of 
1 or more bronchi in 60 cases. The 
more prominent symptoms noted were 
severe, persistent, at times paroxysmal 
cough and fever. The persistent cough- 
ing apparently is caused by the patient’s 
attempt to raise secretions retained be- 
yond the point of stenosis. The febrile 
reaction probably is due to retention of 
secretion, for fever commonly subsided 
as the expectorated secretions increased 
in quantity. 

Treatment in these cases consists of 
dilatation of the stenosis by means 
of forceps introduced through the bron- 
choscope and aspiration of secretions. 
Subsidence of fever, reduction of the 
quantity and change in character of the 
sputum, improvement in the course of 
the asthma, and often prompt clearing of 
the physical signs of bronchial obstruc- 
tion occur. Recurrences are noted but 
usually can be prevented by avoidance 
of respiratory infection and postural 
drainage. 

Postoperative Pulmonary Atelectasis 

The prevention and treatment of post- 
operative atelectasis are of great concern 
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to all anesthetists. Although many 
theories have been advanced concerning 
the cause, Mousel 63 expressed the opin- 
ion that in most instances it results from 
mechanical obstruction. This may be due 
to plugging of 1 or more bronchi by 
tenacious secretions which have collected 
in the tracheobronchial tree during anes- 
thesia, or which was present preopera- 
tively and by mucus, blood or vomitus 
which have been aspirated into the 
trachea either during or immediately fol- 
lowing anesthesia. 

If there is any question of inspiration 
of material into the trachea during anes- 
thesia, bronchoscopic aspiration should 
be resorted to before the patient leaves 
the operating table. This can be done 
without difficulty before the patient has 
recovered from the anesthetic. Post- 
operative atelectasis can be treated suc- 
cessfully by bronchoscopic aspiration 
in a majority of instances. It is impor- 
tant that this is resorted to promptly in 
order to prevent pneumonitis or pul- 
monary suppuration. 

Pulmonary Abscess 

While there is no unanimity of opin- 
ion as to the best method of treatment 
of pulmonary abscess, it also is obvious 
that no single method can be applicable 
to all cases. 

Arbuckle 88 expressed the opinion that 
the duration of the abscess and the sever- 
ity of the infection may be diminished by 
proper bronchoscopic drainage. By 
bronchoscopic treatment is meant de- 
struction of granulation tissue by the em- 
ployment of forceps and curettes, re- 
moval of the contents of the abscess by 
means of special aspirating tubes made 
for this purpose that are introduced di- 
rectly into the cavity and the instillation 
of guaiacol with 1 per cent oil of sweet 
almonds or iodized oil. 


In an experience of 43 consecutive 
cases which included cases of acute, sub- 
acute and chrome pulmonary abscess 
with a duration of 2 weeks to 3}4 years, 
20 failed of recovery or satisfactory im- 
provement by bronchoscopy alone. Of 
the remaining 23 cases, 19 made a com- 
plete recovery following bronchoscopic 
treatment and 4 improved satisfactorily. 

Tuberculous Tracheobronchitis 

In a review of the literature on tuber- 
culous tracheobronchitis, Jenks 67 found 
that little actual progress had been made 
in the treatment of these lesions in spite 
of a more general use of the broncho- 
scope. Ulceration is almost universally 
treated by some form of cauterization. 
Silver nitrate employed in from 5 
to 30 per cent solution as a topical ap- 
plication is most frequently used. Good 
results have been reported by the use of 
electrocautery alone or in combination 
with silver nitrate. 

The treatment of bronchostenosis usu- 
ally is not satisfactory although tem- 
porary improvement may be secured by 
dilatation with bougies. Ionization 
of strictures has been practiced with 
possibly some benefit. Symptomatic re- 
lief from obstruction may be obtained 
from simple bronchoscopic aspiration 
of secretions. The consensus is against 
removal of tuberculomas by biting for- 
ceps because of the danger of spread of 
pulmonary disease. 

With more frequent employment of 
bronchoscopy in the study of certain 
symptoms and signs in tuberculous pa- 
tients, the recognition of tuberculous 
tracheobronchitis and the use of direct 
methods of treatment have received con- 
siderable attention. In a study of 516 tu- 
berculous patients, Hawkins 88 found 132 
who showed gross evidences of tuber- 
culous tracheobronchitis. In a majority 
of these, the tuberculous mucosal ulcera- 
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tions in the tracheobronchial tree healed 
more readily and with less stenosis when 
treated with cauterization than when 
untreated. 

The occurrence of bronchial stenosis 
following thoraco plastic procedures was 
observed by Benedict 69 in 3 instances. 
Gradual dilation of the stenosed bron- 
chi and aspiration of retained secre- 
tions were carried out with marked ben- 
efit to the patient. This emphasized the 
need of bronchoscopic examination of 
tuberculous patients before thoracoplasty 
and appropriate treatment to promote 
healing of bronchial ulceration before 
operation is undertaken. 

Ulceration into the lumen of a bron- 
chus of an actively diseased tuberculous 
lymph-node with little or no calcifica- 
tion is rarely observed. When this does 
occur there results bronchial obstruction 
with secondary pulmonary changes. In 
young children the obstruction may seri- 
ously interfere with respiratory function. 
In the case reported by Vinson and Pem- 
bleton, 70 a man, aged 63 years, the clini- 
cal and roentgen findings suggested 
bronchial carcinoma. At bronchoscopy 
there was found a tumor mass occluding 
the right lower bronchus. It was re- 
moved bronchoscopically and found 
to be a tuberculous lymph-node. Recov- 
ery was prompt with practically complete 
clearing of the right lower lung. 

Bronchial Tumors 

1. Adenoma of Bronchus — In a 
study of the literature on vascular ade- 
noma also designated as <e bronchial ade- 
noma 33 and " adenomatous polyp,' 3 Laff 71 
found that 5 forms of treatment are 
available, vie., (1) removal through a 
bronchoscope; (2) electrocoagulation; 
(3) radium treatment; (4) roentgen 
treatment, and (5) partial or total pneu- 
monectomy. The tendency of these tu- 
mors to bleed renders bronchoscopic 


removal hazardous. Laff instituted arti- 
ficial pneumothorax prior to bron- 
choscopic treatment in 1 of 3 cases 
reported by him with gratifying results. 
Treatment by bronchoscopic methods 
has resulted in many apparent cures or 
arrests and should be given a trial. If 
this proves unsuccessful, lobectomy or 
pneumonectomy should be considered. 

2. Carcinoma of Bronchus — Malig- 
nant neoplasms of a bronchus present a 
far more serious problem from the stand- 
point of treatment than do benign tu- 
mors. While the role of bronchoscopy is 
important in diagnosis, it also is utilized 
in those cases where irradiation is car- 
ried out by roentgen therapy in con- 
junction with intrabronchially applied 
radium. In a review of 40 patients with 
carcinoma reported by Hammond, 72 6 
were treated surgically and 26 by irra- 
diation therapy. None of the 6 patients 
treated surgically survived the 9-month 
period. Of the patients treated by a com- 
bination of intrabronchial radium 
therapy and roentgen therapy admin- 
istered externally, 4 apparently have 
been cured and some prolongation of life 
and more or less satisfactory palliation 
for others was obtained. 

Carcinoma of Trachea 

The treatment of carcinoma of the 
trachea is generally difficult and unsat- 
isfactory and the prognosis is unfavor- 
able. Surgical resection of the 
trachea, local removal and cauteriza- 
tion with surgical diathermy carried 
out through a bronchoscope or through 
the tracheotomy fistula are the commonly 
employed methods of treatment. In 2 
cases cited by Cann, 73 1 was treated by 
irradiation and the other by telera- 
dium with excellent results. In both 
cases the tumor disappeared completely 
and the tracheal obstruction was relieved. 
Insufficient time, however, had elapsed 
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since the treatment to permit of final 
conclusions. 

Foreign Bodies 

In a series of 950 consecutive foreign 
bodies removed endoscopically from the 
air and food passages reported by 
Clerf, 74 there were 16 deaths, a mortal- 
ity rate of 1.68 per cent. Among the 
factors influencing end-results are the 
age of the patient, the character and lo- 
cation of the foreign body, its length of 
sojourn, its effects in the production of 
pathological changes and previous at- 


tempts at removal. Bronchiectasis was 
found to be the commonest as well as 
the most serious sequela of bronchial 
foreign body. Experience has shown that 
bronchoscopic removal of the foreign 
body, particularly in the case of long 
sojourn, usually is not adequate to insure 
complete recovery of the involved lung. 
Repeated bronchoscopic aspiration of 
secretions, removal of granulations, 
and dilatation of strictures may be as 
necessary and important for complete re- 
covery as removal of the foreign body 
itself. Lobectomy may be required. 


HOARSENESS 

By Francis Ernest Le Jeune, A.M., M.D. 


In the discussion of hoarseness 
Wells 75 reminds us that the larynx is an 
organ with a double function. Primarily, 
it was a part of the organ of respiration 
and its sole function was to serve as a 
passageway for air to and from the 
lungs. When speech was needed, nature, 
the great economist, instead of creating 
a new and separate organ, engrafted one 
upon the already existent respiratory 
tract which was admirably adapted for 
the purpose. At the top of the airway, 
the vocal cords were placed and the lungs 
were utilized as convenient bellows to 
throw them into vibration. A good 
speaking or singing voice depends (1) 
upon a good formation and healthy con- 
dition of the cords; (2) upon a good 
development of the muscles that activate 
the cords ; (3) upon adequate lung 
power; (4) upon a favorable develop- 
ment of the resonance cavities of the 
nose, mouth and throat; and (5) upon 
the proper methods of articulation. 

Hoarseness is so common a symptom 
of many diseases of the larynx that 
Negus 78 believes its study entails an 


examination of practically all the patho- 
logical conditions affecting this organ. 
The recognition of the cause is of great 
importance and a full knowledge of the 
subject is well worth the study of all 
practitioners. 

Etiology — Frank 77 has presented a 
new and interesting systematized classi- 
fication of the causes of hoarseness, enu- 
merating the frequency with which this 
symptom is encountered in various dis- 
ease entities. He further defines hoarse- 
ness as an alteration in the speaking 
voice which results in a roughened or 
rasping character to the voice and he 
adds that properly to understand such 
alteration it is necessary to have a clear 
conception of the mechanics of voice 
production. 

Voice is produced in the larynx by 
vibration of the vocal cords, which are 
set into action by an expiratory current 
of air from the lungs, very much like the 
vibrations of an elastic tongue in a reed 
instrument. In order that the vocal 
cords may be set in vibration, they first 
must be put in a state of tension and the 
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aperature of the glottis narrow ed to 
afford resistance to the air current. Dur- 
ing speech the cords are brought to- 
gether by the sphmcteric laryngeal girdle 
and are therefore closed. By virtue of 
the contraction of the thyroarytenoideus 
muscles, a certain degree of elasticity is 
given to the cords. This elasticity varies 
with the strength and contraction of 
these muscles. The elasticity of the glot- 
tis margins causes the vocal cords to 
come in apposition during the lowering 
of pressure, but immediately as they do 
so the pressure again rises and the cords 
are blown apart. This escape of puffs of 
air takes place in a rhythmical manner 
and thus a musical sound is produced. 
Aside from the laryngeal mechanism as 
described, the lungs, cavities of the 
pharynx, mouth and nose contribute to 
normal voice production. 

Frank 77 further warns that it is not 
difficult to appreciate that, aside from 
the local disturbances in the larynx, 
there can be innumerable causes for dis- 
turbances of the voice by any dissocia- 
tion of the neurogenic hookup from 
brain to larynx proper, or to other 
regions that are factors in voice produc- 
tion. Diseases of the upper and lower 
respiratory tract, systemic diseases, and 
diseases of the surroundings of the 
larynx may be responsible for disturb- 
ances in the voice. A new classification 
of the causes of hoarseness is presented 
with only the main headings given here. 

1. Inflammatory (nonspecific). 

2. Inflammatory (specific). 

3. Trauma. 

4. Anomalies. 

5. Allergy 

6. Metabolic. 

7. Associated with skin disorders. 

8. Occupational diseases. 

9. Benign tumors. 

10. Malignant tumors. 

11. Neurogenic. 

12. Miscellaneous. 


From observations by Negus 76 the in- 
cidence of hoarseness varies considerably 
according to the time of life. The vari- 
ous causes of hoarseness are briefly re- 
viewed and special attention is directed 
to husky voices occurring in young 
adults. Frequently this may be caused 
by laryngeal tuberculosis. The patho- 
logical cause may be a little more than 
weakness of the intrinsic laryngeal mus- 
cles secondary to a general asthenia, or 
to a mild catarrhal inflammation of the 
cords at their posterior extremities. 
Functional aphonia is seen with more 
frequency in young women and usually 
responds to suggestions and reassur- 
ance combined with electrical stim- 
ulation. Elderly men with gradually 
increasing hoarseness must be suspected 
of having a carcinoma of the vocal cord 
unless it can be proved otherwise. 

Diagnosis — The establishment of an 
accurate diagnosis in a patient presenting 
the symptom of hoarseness is of the ut- 
most importance. Frank 77 reminds the 
clinician that the various diseases that 
are responsible for the production of 
hoarseness all must be carefully consid- 
ered and the means of reaching an abso- 
lute diagnosis will be, to a great extent, 
by careful elimination of all possibilities. 
He further believes that all patients with 
the symptom of hoarseness should have 
a thorough examination, to include a 
complete history and physical examina- 
tion, laryngoscopy, indirect or direct 
when the mirror examination is not sat- 
isfactory, an x-ray of the chest and oc- 
casionally of the neck, Wassermann, 
complete blood count and urinalysis. 
Biopsy should be performed when there 
is the slightest suspicion of a malignancy. 
When a specimen of tissue is taken for 
histological examination in a case sus- 
picious of a malignancy, it must be real- 
ized that a negative report need not al- 
ways be conclusive. With the knowledge 
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that the malignant changes take place 
in deep cells, it readily can be seen that 
when a bit of tissue is taken that has not 
penetrated the depths of the new growth, 
the pathological report will not reveal 
malignant changes ; however, when a 
lesion does look suspicious, it is well to 
repeat the biopsy 1 or more times before 
excluding the possibility. 

Skilled examination will establish a 
diagnosis. The cause of the vocal disor- 
der may be a simple laryngitis, in which 
case, a cause may be present in the nose, 
sinuses, or pharynx; even if this is the 
case, there still may be malignant 


changes commencing in the chronically 
inflamed mucosa. 

Treatment — This must be instituted 
to improve the inflammation in the nose 
and pharynx and vocal rest, with avoid- 
ance of smoking, must be insisted upon 
for at least 3 weeks. 

Benign tumors must be removed with 
accuracy so as not to produce any dis- 
tortion of the larynx and vocal cords. 
Malignant lesions require careful study 
so as best to determine the proper 
method of approach so that complete 
eradication will occur as a result of in- 
tervention. 


PHARYNX AND TONSILS 

By Well wood M. Nesbitt, B.S., M D. 


Probable Pathogenic Streptococci and 
Staphylococci in Chronic Low 
Grade Illness 

Using as their criteria of pathogenicity 
certain in vitro tests, Stiles and Chap- 
man 78 made cultures from 395 patients 
with chronic ailments. The develop- 
ment of these tests has made possible the 
study of the relation of large numbers 
of staphylococci and streptococci asso- 
ciated with chronic and acute illnesses. 

Of the 395 patients studied, 96.3 per 
cent had clinical evidence of involvement 
of the nose or nasopharynx; 52.2 per 
cent had classic evidence of chronic 
sinusitis; 44.1 per cent had symptoms of 
nasopharyngitis. There were 48 cases of 
tonsilitis or oral infection ; bronchitis, 83 
cases ; colitis, 67 ; biliary tract, 82 ; gas- 
troenteritis, 89. Inflammatory conditions 
of the urinary tract, 38; rheumatoid 
arthritis in 16; other forms of arthritis 
in 38. The patients were classified ac- 
cording to the severity of illness, mild 
or recurrent, moderate, severe or acutely 
exacerbated. 


The oral and nasal cavities and 
(usually) the feces were tested. The 
streptococci were mostly of the alpha 
variety, the staphylococci mostly au- 
reus. Patients with severe symptoms 
were found more likely to have fecal as 
well as oral streptococci, and in richer 
flora. Also, they had a higher ratio of 
staphylococcus aureus over albus. 
Acutely exacerbated symptoms were ac- 
companied by a higher proportion of beta 
streptococci and Staphylococcus aureus 
in the nose and throat. Sinusitis, tonsi- 
litis, and bronchitis were accompanied by 
a higher ratio of nasopharyngeal strep- 
tococci and staphylococci. 

The incidence of streptococci was so 
high that it may be assumed that strep- 
tococci are practically universally present 
in persons with low grade chronic ill- 
ness. The finding of increased numbers 
of streptococci in patients with severe 
symptoms suggests that these organisms 
may be significant. They may be present 
in healthy persons and the question 
arises why these persons should exhibit 
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TABLE I 

Relation Between Severity of Symptoms and Incidence of m Vitro Positive Streptococci 

and Staphylococci in Various Sources 


Type of Symptoms 

Per Cent of Cases in Which in Vitro Po>itive Organisms Occurred 

! 

Streptococci 

1 

1 Staph\ lococci 

Nose 

Oral 

C avity 

Feces 

Any 

Focus 

! “ i 

No&e 

1 ! 

Oral 

Cavitv 

Feces 

Any 
i Focus 

Mild 

4 0 

96 6 

31 6 

98 9 

64 4 

4S3 

5 7 

71 2 

Moderate 

9 6 

97 6 

28 2 

98.1 

61.5 

51 3 | 

64 

' 70 5 

Severe . 

13*3 

98.7 

37 8 

100 0 

60.0 

42 2 ! 

6.7 

64.4 

Acutely exacerbated 

10.0 

100.0 

55 0 

100 0 

50.0 

60.0 

00 

1 

s 

65 0 


such varying degrees of health. Vary- 
ing response to the presence of strep- 
tococci might be conditioned by nonin- 
fectious factors, by the number and 
pathogenicity of the streptococci pres- 
ent, by the number of areas infected, 
and by varying degrees of sensitization 
to streptococci as demonstrated by 
Baker, Thomas and Penick. 

Results — Streptococci — of 395 pa- 
tients, 98.7 per cent yielded streptococci. 
They were found most frequently in the 
oral cavity (384) and least frequently in 
the nasal cavity (30) . Alpha types were 
most common in the oral cavity, 96 per 
cent of the cases. Beta strains were re- 
covered in 9 per cent. 

Staphylococci — were found in 69.8 per 
cent of 395 patients. They occurred most 
frequently in the nose and least in the 
feces. The albus strains predominated in 
44.6 per cent of the cases. 

Nasal streptococci are comparatively 
infrequent, suggesting an inhibiting ac- 
tion of the nasal secretions. Variations 
seem significant only in regard to the se- 
verity, and in cases of colitis and 
asthma. 

Staphylococci were present in about 
70 per cent of patients with low grade 
chronic illness. There was a lower inci- 
dence in nonrheumatoid arthritis ; other- 
wise, the incidence was not significantly 


varied. A lower incidence of both strep- 
tococci and staphylococci was present in 
osteoarthritis. 

Elongated Styloid Process 

This process was found by Fritz 79 to 
be a relatively common cause of obscure 
throat complaints. Further, it may pro- 
ject into the tonsillar fossa and interfere 
with tonsillectomy. Forty-three patients 
having this condition were found in 
Duke Hospital. The styloid process ex- 
tends from the under surface of the 
petrous portion of the temporal bone for- 
ward, downward, and mesially. Many 
styloid processes that are elongated but 
still are not long enough to reach the 
hyoid bone are asymptomatic ; but if the}' 
project abnormally forward and mesially 
into the tonsillar fossae, they not only 
often give rise to symptoms but may 
interfere with tonsillectomy. The symp- 
toms noted in 43 patients may be sum- 
marized as: Fullness in the throat; dys- 
phagia, pain radiating to the mastoid, 
and soreness of the hard and soft palate, 
resembling glossopharyngeal neuralgia. 
The symptoms may increase following 
tonsillectomy. Diagnosis is by palpating 
the tonsillar fossae and by x-rays. 

Treatment is operative and the set-up 
is similar to tonsillectomy; the tonsils 
are first removed if present. The tissues 
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TABLE II 

Incidence of in Vitfo Positive Streptococci \m> Staphylococci When Observations Were 
Distributed According to Clinical Diagnosis 


Per Cent of Cases m Which m Vitro Positive 
Organisms Occurred 


!■ 


Clinical Croup 

* 

No. oi 
| Cases 

i i ■ ■ 

j Alpha 

j Streptococci 

Staph- 

ylococci 

Any 

Focus 

Staph. 

Aureus 



f 

Niwe 

Feces 

Nose 

Oral 

Cavity 

All cases 

305 

4 3 

27.1 ! 

69 8 

44.5 

40 3 

Sinusitis 

206 

5 8 

25.2 

71 8 

43 7 

42.7 

Nasopharyngitis . 

174 

2 9 

31 6 

65.5 

44 2 

36 8 

Tonsillitis 

31 

6.5 

25 8 

83.9 

61.3 

58.1 

Oral infection . . . 

17 

11.9 

29.4 

82.3 

47.1 

41 2 

Bronchitis . . 

83 

60 

21 3 

78 7 

54 2 

45.8 

Colitis . . . 

67 

4.5 

47.8 

65.6 

43.3 

43.3 

Biliary tract sy mptoms 

82 

1.2 

33.0 

70 7 

45.2 

41.5 

Rheumatoid arthritis 

16 1 

0.0 

37.5 

56.3 

43.7 

18.8 

“Other” arthritis. . 

38 

2.6 

23.7 

50.0 

39.5 

31.6 

“Rheumatism” . . 

52 

3.9 

38.5 

75.0 

51.9 

42.3 

Asthma , ... 

22 

45 

54.6 

77 3 

45.4 

40.9 

Duodenal ulcer 

18 

5.6 

33.3 

55.6 

44 4 

16.7 


Note — Because other groups of organisms showed little variation, only alpha streptococci m nose 
and teces, total staphylococci, and Staph aureus in nose and oral cavity are tabulated. 

The percentages in bold face type are statistically significant. 


over the elongated styloid process are 
then stripped back and the presenting 
tip is amputated with a rongeur, the 
proximity of the carotid artery and the 
glossopharyngeal nerve being kept in 
mind. Of 11 cases, amputation of the 
process removed the symptoms. Of 32 
others, SO per cent did not have symp- 
toms, the remainder not coming to op- 
eration for various reasons. The author 
was “impressed by the preponderance 
of the condition in the female sex as 
compared with the male.” 

T onsillectomy 

Infected tonsil remnants and other hy- 
pertrophied pharyngeal lymphoid tissue 
after tonsillectomy are emphasized by 
Campbell 80 as the cause of continued 
symptoms. 

A statistical study of the pharynx of 
887 girls between the ages of 18 and 21 
years was made at the University of 
Pennsylvania. An outline of the results 


obtained revealed only 30 per cent of the 
students had not had their tonsils re- 
moved. Of the 621 students who had 
been operated on, 77 . 3 showed tonsillar 
remnants in the fossae. Of these 66.6 
per cent were placed in the class of non- 
inf ected remnants and 10.6 per cent in 
the class of infected remnants. Of the 
103 students who had been oper- 
ated on by otolaryngologists, 74.7 per 
cent showed tonsillar remnants, 14.5 
per cent showed scars, and 25.3 per cent 
had no lymphoid tissue in the tonsillar 
fossae. Of the 44 students operated on 
by . family physicians, 79.5 per cent 
showed tonsillar remnants, 40.9 per cent 
showed scars, and 20.5 per cent had 
fossae free from lymphoid tissue. 

The writer quotes many reports of 
other similar investigations which show 
rather consistent results. Rhoads and 
Dick examined 403 nurses entering 
training at Presbyterian and Cook 
County hospitals and found tonsillar tis- 
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sue remaining m 73 per cent of tonsillec- 
tomized students. These authors made 
bacterial counts on the tonsillar stump 
and found that the stump harbored more 
pathogenic bacteria per gram than ton- 
sils removed for the first time 

Campbell attributes incomplete re- 
moval to ( 1 ) improper anesthetic admin- 
istration; (2) inadequate illumination of 
the operative field ; (3) unskillful assist- 
ance at the operation; (4) imperfect in- 
spection of the fossae. Proper anesthesia, 
illumination and assistance are the im- 
portant factors m detecting small pieces 
of lymphoid tissue that have escaped the 
surgical technic. 

In addition, recurrence of tissue does 
occur by (1) actual regrowth of lymph- 
oid tissue, (2) proliferation of a 
lymph-node in the fascia, (3) hyper- 
trophy of the lymphoid tissue in the re- 
tained plica triangularis, and (4) ex- 
tension of the lingual tonsil into the 
lower pole of the fossa. 

Previous practice of leaving in place 
the triangular, supratonsillar, and retro- 
tonsillar plicae, in view of the demon- 
strated lymphoid tissue present in them, 


has led to a recurrence of tonsillar tissue 
in the lower part of the fossa in a large 
percentage of cases All hmphoid tissue 
in the throat tends to hypertrophy after 
tonsillectomy, and the lingual tonsillar 
hypertrophy may fill up half or more of 
the lower tonsillar bed. 

It is emphasized that the well per- 
formed tonsillectomy is not a simple op- 
eration, and this is borne out by the 
great preponderance of scarring "when 
it is not done by specialists. Destruction 
of the posterior pillar may impair the 
function of the eustachian tube and of 
swallowing, and cause retractions of the 
soft palate, resulting in speech defects. 
Contraction and even atresia of the naso- 
pharynx may follow injury to the pillars 
and palate. 

The study does emphasize that recur- 
rence of tonsillar tissue which has hyper- 
trophied following operation is often re- 
sponsible for the continuation of the 
symptoms which necessitated the tonsil- 
lectomy and often give more local dis- 
comfort and symptoms referable to a 
focus of infection than were caused by 
the original tonsil. 


RETROPHARYNGEAL ABSCESS 

By Samuel Iglauer, B.S., M.D. 


Clinical — Rimer 81 gives an excellent 
analysis of 140 cases of retropharyngeal 
abscess which were observed over a 
period of 26 years. The first presenting 
symptom is usually dysphagia, which ap- 
pears within 5 to 20 days after the onset 
of an acute upper respiratory infection. 
Increasing dyspnea is a later symptom as 
the abscess presses forward and down- 
ward. In the experience of Rimer and 
his co workers, many of these abscesses 
were diagnosed and treated as laryngeal 
diphtheria. This was particularly true 


in the first 36 cases, 32 of which were 
treated for diphtheria prior to their ad- 
mission. In these 36 cases the average 
duration of sickness before the diagnosis 
and drainage of the abscess was 19% 
days, whereas in the remaining cases the 
average duration of sickness was 12 days. 
All the cases reported were opened and 
drained through the mouth. Rimer and 
his coworkers believe that the difference 
between 19% and 12 days of sickness 
accounted for the difference between the 
mortality of 30 per cent in the first 36 
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case.s and that of 6.7 per cent in the 
last 104 cases In the whole series the 
a\erage mortality was 12 per cent. 

fin the opinion of the Re\iewer the 
total mortality rate quoted is consider- 
ably higher than among the cases usually 
encountered in hospital practice.] 

Anatomic — In recent years much at- 
tention has been paid to the anatomic 
site and the localization of purulent col- 
lections external to the pharynx. In this 
connection, Grodinsky 82 lays great stress 
on the “alar” fascia (a fourth layer of 
cervical fascia), which he describes as 
“extending across the midline posterior 
to the pharynx, esophagus, and visceral 
fascia, after which it fuses with the pre- 
vert ebral fascia at the tips of the trans- 
verse processes to which both these 
layers are attached.” The alar fascia ter- 
minates laterally in the carotid sheath of 
which it forms an important part. “Pos- 
teriorly, between the transverse proc- 
esses, the alar fascia extends from the 
base of the skull to about the level of 
the seventh cervical vertebra where it 
becomes intimately fused with the vis- 
ceral fascia.” 

According to Grodinsky ’s interpreta- 
tion, there are 4 areolar spaces posterior 
to the pharynx, i. e., a space between the 
pharyngeal wall and the visceral fascia 
(visceral space) ; 2 spaces, right and left, 
between the visceral and the alar fascia ; 
and, finally, the space between the alar 
and the prevertebral fascia (postvisceral 
space of the older anatomists). Any one 
of these spaces might be the site of an 
abscess. Infection in the visceral space, 
as well as infection in the space between 
the visceral and alar fascia, would tend 
to remain localized, but the postvisceral 
space is the “danger space” from which 
infection is apt to gravitate into the 
posterior mediastinum. According to 
Pearse, 88 this particular space consti- 


tutes the pathway of infection in 71 per 
cent of descending cervical infections. 

Weintraub 84 has also described 3 
areolar tissue spaces external to the 
pharynx musculature. From within out- 
ward there is a right and left closed in- 
tramural “peripharyngeal” space with a 
fibrous, median, vertical septum between 
the 2 spaces. Behind these there is a sin- 



Fig. 1 — Neck of newborn infant viewed 
from behind. A, Indicates the atlas; B, the 
lateral retropharyngeal lymph gland ; C, a 
chain of fat ; D, the left peripharyngeal 
space, laid open; E, the right peripharyngeal 
space, partially opened ; F, the fibrous septum 
between the peripharyngeal spaces; and G, 
the esophagus (Iglauer Arch. Otolaryngol ) 

gle, large, median, retropharyngeal space 
continuous below with the retroesopha- 
geal space. These latter spaces together 
constitute the postvisceral space. The 
paired peripharyngeal spaces apparently 
correspond to the 2 alar fascial spaces 
described by Grodinsky. 

Pathology — Iglauer 85 has called at- 
tention again to the intimate anatomic 
relation of the lateral retropharyngeal 
lymph-glands to the peripharyngeal 
space. He is of the opinion that when 
these lymph-glands break down, the in- 
fection is discharged into the adjacent 
peripharyngeal space (Fig. 1) and is 
usually pocketed in this space, giving rise 



PH\ SICAL THERAPEUTIC PROCEDURES IN OTOLARYNGOLOGY 475 


to the common retrophar} ngeal abscess. 
In this connection he points out that the 
anatomic site of the peripharyngeal space 
is practically identical with the clinical site 
of the abscess. For this reason the term, 
“ peripharyngeal ” abscess would be more 
accurate than the term, retropharyngeal 
abscess. The latter term should be re- 
served for infection in the postvisceral 
space. Should the peripharyngeal abscess 
rupture out of its confines, it would 
tend to invade the adjacent postvisceral 
“danger” space or the parapharyngeal 
space. In the diagnosis of retropharyn- 
geal infections, lateral roentgenograms of 
the neck will give valuable information 
as to the localization or spread of the 
abscess. 

Treatment — The ordinary uncompli- 
cated abscess should be opened 
through the mouth, but an abscess ex- 
tending into the parapharyngeal or post- 
visceral space usually demands an ex- 
ternal approach . 6 

Petrositis and Retropharyngeal 
Abscess 

In the otologic literature there have 
been occasional reports of clinical cases 


of petrositis complicated by abscess for- 
mation behind the pharynx, but, accord- 
ing to Podesta, S6 the literature is want- 
ing in serial histological autopsy studies 
of such cases. This author describes in 
detail the histopathologic findings in a 
case of gravitating “retropharyngeal" 
abscess taking its origin from an osteo- 
myelitis in the occipital and temporal 
(petrous) bones. The osteomyelitis was 
secondary to an exacerbation of a 
chronic suppurating ear in the case of a 
12-vear-old boy. The pathway of the 
abscess could be traced from infected foci 
located chiefly in the body of the occip- 
ital bone posteriorly and the prevertebral 
muscles and ligaments anteriorly. It was 
situated immediately behind the base of 
adenoid vegetations and did not gravitate 
beyond the rhinopharynx. 

[Reviewer’s Note: Podesta’s sections 
are very interesting and instructive. In 
a sense this was not a true retropharyn- 
geal abscess, since it did not invade the 
areolar tissues of the retropharyngeal 
spaces. It did, however, resemble a pre- 
vertebral abscess such as occurs with 
caries of the uppermost cervical verte- 
brae.] 


PHYSICAL THERAPEUTIC PROCEDURES 
IN OTOLARYNGOLOGY 

By Abraham R. Hollender, M.D. 


During the past few years an in- 
creased amount of experimental and clin- 
ical research with physical therapeutic 
procedures has made it necessary to re- 
valuate some of them in ear, nose and 
throat diseases. Clinical trials with short- 
wave diathermy, for example, have not 
borne out the earlier enthusiastic claims 
for the use of heat in certain forms of 
nasal sinusitis. While heat has always 
been employed in the treatment of in- 


flammatory processes, and has been ad- 
vocated more or less at random in all 
types of nasal sinusitis, the time has 
come when such empiricism is no longer 
justified. 

X-rays, too, have been employed ex- 
tensively in the nonsurgical treatment of 
nasal sinusitis. There is no doubt that they 
have a definite place in the management 
of certain rhinologic affections, but, like 
short-wave diathermy, it behooves the 
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.scientific worker to rationalize their 
application. 

The present status of short-wave dia- 
thermy and the x-rays in the treatment 
of nasal sinusitis will be considered. 

Short-wave Diathermy 

For deep heating effects, short-wave 
diathermy continues to be the procedure 
of choice. It is unquestionably the most 
effective thermotherapeutic agent as 
compared with other available methods 
of conveying external heat to the body. 
In spite of this, in nasal sinusitis the re- 
sults have not been such as to encourage 
its general use in rhinologic practice. 

Short-wave diathermy is applied (1) 
with an electric field, air-spaced or in- 
sulated electrodes being used; (2) with 
an electromagnetic field method, a cable 
being employed. From a clinical stand- 
point, so far as the accessory nasal 
sinuses are concerned, it seems to make 
little or no difference whether air- 
spaced, rubber condenser electrodes or 
the electromagnetic field with cable are 
used. The main difference lies in tech- 
nical application. Treatment of any of 
the nasal sinuses is greatly facilitated by 
the use of air-spaced electrodes fixed to 
flexible arms attached to the cabinet 
framework of the apparatus. The fron- 
tals and maxillaries lend themselves to 
this treatment without difficulty, but as 
with conventional diathermy, the pos- 
terior sinuses are little if at all influenced 
by short-wave procedures. Whether 
heating of the posterior sinus areas can 
be effected has not been proved experi- 
mentally. Clinical trials in large series 
of cases have failed to show improve- 
ment either in the acute, subacute or 
chronic forms of ethmoiditis or sphe- 
noiditis. 

The main advantage obtained from 
short-wave diathermy is the indisputable 
fact that it creates heat at much greater 


depths than was possible with conven- 
tional diathermy, and that bony struc- 
tures which present an almost insur- 
mountable obstacle to the penetration of 
the longer waves are easily passed 
through by the short waves. Consider- 
ing the osseous structure of the head 
and face, it is evident that the treatment 
of sinusitis should be rendered more ef- 
fective by the added use of short-wave 
diathermy. 

While short-wave diathermy can be 
safely applied to empyemic conditions of 
any of the sinuses, claims of European 
workers that surgical intervention is ob- 
viated have not been substantiated. The 
tendency to employ diathermy alone in 
the treatment of nasal sinusitis is objec- 
tionable. When a pathologic process is 
such that it obviously can be eradicated 
only by operation, precious time will be 
lost in seeking to obtain relief from non- 
surgical therapy. In spite of what has 
been said regarding the applicability of 
short-wave diathermy to acute suppura- 
tive processes, drainage should be estab- 
lished in every case at the proper time. 

It has been found that in most in- 
stances local tissue temperature is not 
appreciably elevated or elevated only 
slightly when diathermy is applied to 
any of the sinuses, especially the maxil- 
lary sinus. The opinion has been ex- 
pressed that topical heat is of definite 
value despite the drop in temperature, 
the phenomenon being apparently a part 
of the mechanism involved in the regula- 
tion of the temperature of the body. 

Clinical studies have demonstrated 3 
important facts in connection with the 
use of short-wave diathermy in acute 
and chronic nasal sinusitis. 

1. Short-wave diathermy is not in itself 
sufficiently effective in the treatment of acute 
sinusitis to be employed to the exclusion of 
other recognized therapeutic procedures. 
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2 Short-wave diathermy is not a curative 
method of treatment of chronic sinusitis, when 
used either alone or in combination with other 
nonsurgical measures 

3 Short-wave diathermy is an effective aid 
to indicated accepted procedures in cases of 
acute sinusitis, hastening the abatement of 
$\ mptoms and shortening the course of the 
disease. 

The observation has also been made that 
allergic sinusitis and hyperplastic sinusitis are 
contraindications to local heat in any form. 
Short-wave diathermy as a postoperative aid 
has been disappointing, demonstrating more 
conclusively the futility of applying this agent 
in chronic sinusitis It is probable that short- 
wave diathermy fails in chronic sinusitis be- 
cause of fixed tissue changes which do not 
yield to most local nonsurgical procedures. 

X-ray Therapy 

The rationale of roentgen therapy in 
nasal sinusitis has been explained in sev- 
eral ways. According to Butler and 
Wooley, it is based on the early influx 
and destruction of lymphocytes with the 
liberation of the antitoxic substances that 
they are thought to contain, together 
with early appearance of macrophages in 
greater numbers, intensifying the usual 
reaction to the infection and hastening 
repair. “This explains the reaction that 
occurs several days following treatment. 
The patient usually notices an increase 
in nasal discharge and other sinus symp- 
toms, beginning a few days after treat- 
ment and lasting 3 or 4 days.” 

Too much should not be expected 
from x-ray treatment of nasal sinusitis. 
In some respects the x-rays have an 
effect on acute or subacute sinusitis sim- 
ilar to short-wave diathermy, i. e., relief 
of pain, provided adequate drainage has 
been established. Reliance on x-ray 
therapy alone to cure sinusitis has met 
with disappointment. In this connection, 
treatment by a roentgenologist without 
the co-operation of a rhinologist, who is 
more competent to judge results, should 
be discouraged. 


While reports are at variance, strong 
evidence is available to disprove the 
value of x-ray therapy in chronic nasal 
sinusitis. The contention that frequently 
there is marked clinical improvement 
without complete disappearance of sinus 
symptoms cannot be accepted as ac- 
curate. Such improvement has occurred 
intermittently without any therapy. To 
attribute it to any special treatment, 
without suitable controls, would create 
considerable controversy. The fact re- 
mains that in most instances radio- 
graphic improvement in chronic nasal 
sinusitis is lacking. It is not disputed 
that when skillfully applied, roentgen 
treatment does no harm and causes no 
serious reactions. 

Evaluation of the roentgen treatment 
of nasal sinusitis may be summarized 
thus: 

1. Irradiation is a useful adjuvant in 
acute or subacute sinusitis in which 
drainage is free or has been adequately 
established. 

2. X-ray therapy may hasten healing. 

3. It is doubtful whether favorable 
influence may be produced in the large 
majority of cases of chronic sinusitis, or 
that it will replace surgery in the man- 
agement of this condition. 

4. Irradiation should be accorded a 
place in the treatment of selected cases 
of acute and subacute sinusitis, but co- 
operation between the roentgenologist 
and the rhinologist is essential for scien- 
tific application and the checking of 
progress. 
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.scientific worker to rationalize their 
application. 

The present status of short-wave dia- 
thermy and the x-rays in the treatment 
of nasal sinusitis will be considered. 

Short-wave Diathermy 

For deep heating effects, short-wave 
diathermy continues to be the procedure 
of choice. It is unquestionably the most 
effective thermotherapeutic agent as 
compared with other available methods 
of conveying external heat to the body. 
In spite of this, in nasal sinusitis the re- 
sults have not been such as to encourage 
its general use in rhinologic practice. 

Short-wave diathermy is applied (1) 
with an electric field, air-spaced or in- 
sulated electrodes being used; (2) with 
an electromagnetic field method, a cable 
being employed. From a clinical stand- 
point, so far as the accessory nasal 
sinuses are concerned, it seems to make 
little or no difference whether air- 
spaced, rubber condenser electrodes or 
the electromagnetic field with cable are 
used. The main difference lies in tech- 
nical application. Treatment of any of 
the nasal sinuses is greatly facilitated by 
the use of air-spaced electrodes fixed to 
flexible arms attached to the cabinet 
framework of the apparatus. The fron- 
tals and maxillaries lend themselves to 
this treatment without difficulty, but as 
with conventional diathermy, the pos- 
terior sinuses are little if at all influenced 
by short-wave procedures. Whether 
heating of the posterior sinus areas can 
be effected has not been proved experi- 
mentally. Clinical trials in large series 
of cases have failed to show improve- 
ment either in the acute, subacute or 
chronic forms of ethmoiditis or sphe- 
noiditis. 

The main advantage obtained from 
short-wave diathermy is the indisputable 
fact that it creates heat at much greater 


depths than was possible with conven- 
tional diathermy, and that bony struc- 
tures which present an almost insur- 
mountable obstacle to the penetration of 
the longer waves are easily passed 
through by the short waves. Consider- 
ing the osseous structure of the head 
and face, it is evident that the treatment 
of sinusitis should be rendered more ef- 
fective by the added use of short-wave 
diathermy. 

While short-wave diathermy can be 
safely applied to empyemic conditions of 
any of the sinuses, claims of European 
workers that surgical intervention is ob- 
viated have not been substantiated. The 
tendency to employ diathermy alone in 
the treatment of nasal sinusitis is objec- 
tionable. When a pathologic process is 
such that it obviously can be eradicated 
only by operation, precious time will be 
lost in seeking to obtain relief from non- 
surgical therapy. In spite of what has 
been said regarding the applicability of 
short-wave diathermy to acute suppura- 
tive processes, drainage should be estab- 
lished in every case at the proper time. 

It has been found that in most in- 
stances local tissue temperature is not 
appreciably elevated or elevated only 
slightly when diathermy is applied to 
any of the sinuses, especially the maxil- 
lary sinus. The opinion has been ex- 
pressed that topical heat is of definite 
value despite the drop in temperature, 
the phenomenon being apparently a part 
of the mechanism involved in the regula- 
tion of the temperature of the body. 

Clinical studies have demonstrated 3 
important facts in connection with the 
use of short-wave diathermy in acute 
and chronic nasal sinusitis. 

1. Short-wave diathermy is not in itself 
sufficiently effective in the treatment of acute 
sinusitis to be employed to the exclusion of 
other recognized therapeutic procedures. 



ANEMIAS IN CHILDREN 


479 


81 Rimer, F. H. Pennsyhama M. J 42 1197 
(July) 1939. 

S2. Grodinsky, M * Ann Surg 110 177 (Aug ) 
1939. 

83 Pearse, H E., Jr.. Ibid . 108*588 (Oct) 
1938. 


84 \\ eintraub, J D Tr Am Lar>ng A 61 

81, 1939. 

85 Iglauer, S Jbid 61 66, 1939. 

S6 Podesta, R Arch f. Ohren-, Nasen- u 
Kehlkopfh. 146.334, 1939. 


PEDIATRICS 
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ANEMIAS IN CHILDREN 

By Clare R. Rittershofer, A.M., M.D 


Anemias of Early Infancy — In a 
review of the anemias of the newborn 
period Carl Smith 1 divides these ane- 
mias on a chronological basis into 2 
categories. The first group appears in 
the earliest days of the neonatal period 
and includes erythroblastosis fetalis, 
hemorrhagic disease of the newborn, 
and a miscellaneous group of anemias 
associated with sepsis and infection, 
which includes congenital syphilis. The 
second group comprises the condition 
referred to variously as erythroblastic, 
Cooley’s or Mediterranean anemia, 
familial hemolytic jaundice, and hypo- 
plastic anemia. 

Erythroblastosis fetalis is a symptom 
complex consisting of hydrops fetalis, 
icterus gravis, and anemia of the new- 
born. They have certain common fea- 
tures: severe grades of macrocytic and 
hyperchromic anemia, the fetal type of 
extramedullary hematopoiesis (erythro- 
blastosis), abnormal numbers of nu- 
cleated red cells in the circulating blood 
( erythroblastemia ) , edema, j aundice, 
and the fact that successive newborn 
siblings may be affected by one or the 
other of these conditions. Yellow ver- 
nix caseosa and amniotic fluid may pre- 
sage the development of one of the 
forms of this disease, but the associa- 
tion is by no means constant. 


In hydrops fetalis and icterus gravis 
the placenta, the liver, and the spleen 
are notably enlarged. In hydrops fe- 
talis the edema is the most striking 
feature while in iceterus gravis it is 
the intense jaundice, although both signs 
occur in each condition. In icterus 
gravis the reticulocytes are increased; 
in severe cases the nucleated red cells 
may reach levels of 50,000 and more 
per cubic millimeter and may not dis- 
appear from the circulation for several 
weeks. In addition there may be an 
exaggeration of the normal leukocytosis 
present at birth and the appearance 
of large numbers of immature cells of 
the myeloid series and occasionally even 
myeloblasts. 

The features possessed by the other 
members of the triad are evidence in 
least degree in the cases of anemia of 
the newborn. Here the anemia, which 
is sudden and severe, is noted at a vari- 
able time during the first 2 weeks; ex- 
tramedullary hematopoiesis is incon- 
stant, while nucleated red cells may be 
absent or only slightly increased and 
then not until the onset of recovery. 
The reticulocytes may be increased at 
the onset and during recovery. Jaun- 
dice is mild or absent and is explained 
by the functional ability of the liver to 
excrete the bile pigments which have 
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been formed. The gradation of one 
member of this group into another has, 
been repeatedly demonstrated b\ cases 
of icterus gravis with severe edema, 
and by milder cases of this condition 
which, during the recovery phase, are 
almost indistinguishable from congenital 
anemia It is frequently impossible to 
separate congenital anemia of the new- 
born from less severe cases of icterus 
gravis when the anemia in its early 
stages is associated with transitory 
jaundice and erythroblastemia. The 
clinical and hematologic manifestations 
of erythroblastosis fetalis may be in- 
terpreted in part at least as disturbances 
of varying grades of severity due to 
deficiencies of one or more factors which 
normally regulate and assure the orderly 
processes of hematopoiesis. These prin- 
ciples normally originate in the fetus, 
continue to be elaborated in sufficient 
quantities in normal newborn infants, 
and are probably supplemented by a 
supply from the mother. Inadequacies 
of the latter component may explain 
the familial nature of this syndrome. 

Shapiro and Cohen 2 report the oc- 
currence of anemia of the newborn in 
an identical twin and universal edema 
of the newborn in the other, with sur- 
vival in both cases. An important fac- 
tor in saving the life of the twin with 
edema was the blood transfusion which 
was given 6 hours after birth. The 
authors believe that the frequency of 
transfusions should be guided by the 
clinical and hematologic picture pre- 
sented by the patient and not deter- 
mined arbitrarily. Large doses of liver 
extract administered intramuscularly 
failed to halt the increasing anemia. 
Human blood serum caused no appre- 
ciable change in the anemia. 

Dwyer and Nefl[ 8 reported a case of 
anemia of the newborn in whom ery- 
throblastosis and icterus were not 


present and which did not respond to 
repeated transfusions. The use of liver 
extract subcutaneously was followed by 
the appearance of reticulocytes and im- 
mature granulocytes immediately, with 
a gradual return to normal blood values. 

Kirimlidis 4 groups icterus gravis, hy- 
drops universalis, and anemia neona- 
torum in a triad of primary idiopathic 
congenital anemias. The author claims 
that the term fetal erythroblastosis is 
not entirely correct because erythro- 
blastosis may be absent. In 2 cases 
described by him both recovered follow- 
ing transfusions and liver therapy. 

Anemia Associated with Infection 
and Sepsis — In the newborn period a 
varied blood picture is observed in in- 
fection depending upon its severity ac- 
cording to Carl Smith. 1 Infection often 
results in a fetal type of blood picture 
with an outpouring of nucleated red 
cells and of immature white cells, due 
to a lag in the shift from fetal to ex- 
trauterine hematopoiesis. The new- 
born infant with congenital syphilis may 
show this picture together with jaun- 
dice, anemia, an enlargement of the liver 
and spleen, and a tendency to hemor- 
rhage. Serologic tests and roentgeno- 
grams of the long bones differentiate 
it from icterus gravis. Jaundice and 
bleeding may occur in the course of 
sepsis and are more commonly associ- 
ated with staphylococci and B. coli than 
with streptococci. Anemia is more fre- 
quent, however, with streptococcus and 
B. coli septicemia than in that caused 
by the staphylococcus. Winkel’s dis- 
ease is a severe form of hemolytic an- 
emia which is probably due to infection 
and is associated with cyanosis, icterus, 
and hemoglobinuria. The onset of this 
condition as well as of other forms of 
sepsis does not occur until about the 
third or fourth day of life or at a later 
day in the first 2 weeks of life. 
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Hypoplastic or Chronic Congen- 
ital Aregenerative Anemia — This 
anemia, which resembles aplastic ane- 
mia, has been noted in the latter part 
of the neonatal period. The clinical 
course and the blood picture lack the 
severity and acuteness of this condition 
and it has therefore been regarded as 
one of its variants to which the term 
hypoplastic anemia has been applied. 
This anemia is an aregenerative type, 
congenital, characterized by a marked 
reduction in hemoglobin and red cells, 
and is distinguished from aplastic ane- 
mia by its chronic course, and by the 
absence of hemorrhage. The platelets 
and the total number of leukocytes and 
reticulocytes are only slightly or mod- 
erately decreased, and the percentage 
of each type of white cell is normal. 
The smear shows an absence of imma- 
ture white or red cells, and the coagu- 
lation, bleeding time, clot retraction, and 
fragility tests are normal. Hypoplastic 
anemia should be considered when, de- 
spite adequate antianemic therapy, in- 
cluding frequent transfusions, hemo- 
globin, red cells and reticulocytes remain 
at low levels. This anemia continues 
into late infancy and childhood and is 
not influenced by any form of antiane- 
mic therapy except transfusions , which 
must be carried out at frequent inter- 
vals to sustain life. 

Congenital Nutritional Anemia — 
According to Carl Smith 1 it has been 
generally accepted that infants born of 
mothers who have suffered from iron 
deficiency during pregnancy showed a 
normal blood picture at birth and that 
the influence of inadequate storage did 
not become manifest until later in the 
first year. Exceptions to this principle 
have been noted, however, in the cases 
of nutritional anemia observed at birth 
or soon after, which were identical with 
nutritional anemia in older infants. The 


4S1 

infrequency of congenital iron defi- 
ciency anemia despite deficiency of iron 
in maternal tissues attests to adequate 
transfer of hematopoietic substances from 
mother to fetus, sufficient at least in 
amount to tide the infant over the early 
period of insufficient iron intake. 

Congenital nutritional anemia must 
be differentiated from other members 
of the group of erythroblastosis fetalis 
There is usually a history of pallor from 
birth, but there is no jaundice, no sud- 
den and pronounced drop in both red 
cells and hemoglobin, and reticulocytosis 
is absent before treatment is begun. Al- 
though the red cells may be moderately 
reduced, the reduction is usually in 
hemoglobin alone so that the anemia is 
hypochromic rather than hyperchromic, 
as is the case in erythroblastosis fetalis 
The administration of iron in congen- 
ital nutritional anemia results in recov- 
ery with an associated reticulocyte re- 
sponse. 

Anemia of Prematures and Post- 
infectious Anemias — Gobell 5 reported 
that there was a definite effect produced 
by nicotinic acid amide and riboflavin 
in anemias of prematurity, and that in 
postinfectious anemias an increase of 
hemoglobin and red cells resulted in a 
short time after the use of suprarenal 
cortical extract and nicotinic acid 
amide. 

Iron Deficiency Anemia — In a 
study of 883 rural school children in 
Florida, Abbott and Ahmann 6 showed 
that 50 per cent of these children were 
anemic and 31 per cent had borderline 
anemia. Many of the children did not 
show alarming symptoms of anemia un- 
til the hemoglobin was reduced as much 
as 50 per cent. A number of these 
children had been born of anemic moth- 
ers and probably had been anemic in 
some degree for the greater part of 
their lives. The most pronounced 
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symptoms of anemia are pallor, general 
muscular weakness and faintness. The 
color and texture of the mucous mem- 
branes offer the most reliable criteria 
for diagnostic purposes. In severe ane- 
mia the mucous membranes of the lips 
are spongy and yellow, with marked 
paleness throughout the entire oral 
cavity. The administration of iron 
and ammonium citrate in adequate 
amounts over 42 days resulted in a 
rapid regeneration of hemoglobin, but 
diet alone, even after 90 days, did not 
restore the hemoglobin to normal levels 
when the initial values were less than 
50 per cent. 

Wilbar 7 reported the presence of an 
iron anemia of considerable degree 
among the children of the sugar plan- 
tations of Hawaii and its treatment by 
means of a cane juice concentrate 
which could be used in infant formulas 
for infant feeding. This carbohydrate 
contains 1 to 3 mg. of iron per 100 cc. 
of cane syrup. The iron is entirely 
soluble and nearly all of it is in the 
ferrous state, so that all of the iron 
should be available for use in the body. 
A distinct added advantage would be 
its cheapness, as nutritional anemia 
seems to be prevalent mainly among 
children of families of meager income. 

Wilson 8 attempted to show the rela- 
tionship of achlorhydria to the nutri- 
tional anemia of children by stabilizing 
the reticulocyte count while under ob- 
servation, then by giving Hcl by mouth, 
and finally by watching the reticulocyte 
response. The results suggest that acid 
replacement therapy will not cause an 
immediate response of the marrow by 
the production of reticulocytes. The 
clinical evidence that achlorhydria is 
causally related to the anemia is con- 
firmed, but it still remains to be shown 
if continuous treatment with acid would 
improve the absorption of the iron in 


the diet and so improve the anemia. 
Evidently the hematinic effect of the 
acid is so slight as to be of no thera- 
peutic value in this disease. 

Crowley and Taylor 9 state that a mild 
iron resistant hypo- or orthochromic 
anemia, associated with latent low-phos- 
phorus rickets, was found among 12 
school children aged between 6 and 12 
years. The low blood phosphorus is 
rapidly corrected by massive doses of 
vitamin D, but the anemia is relieved 
only by a combination of iron and 
vitamin D. A combination of vitamin 
D in doses of 200, 000 international 
units given at fortnightly intervals and 
ferrous sulfate, 5 grains (0.3 Gm.) 
twice a day, raised the hemoglobin to 
a satisfactory level in 1 month. 

Garsche 10 reported a case of essen- 
tial hypochromic anemia in a child in 
whom the diagnosis was made possible 
by the finding of a high grade non- 
healing iron deficiency anemia with gas- 
trointestinal symptoms, such as hypo- 
acidity, accelerated peristalsis of the 
small intestine, dysphagia with esoph- 
ageal spasm and atrophy of the pharyn- 
geal mucous membranes. 

Copper in Iron Deficiency Anemia 
— According to Hutchinson, 11 after a 
review of the role of copper in iron 
deficiency anemias of children, it is ra- 
tional to introduce some copper in all 
iron medications used for the treatment 
of this type of anemia. 

Relation of Vitamin C Deficiency 
to Nutritional Anemia — Aron 12 stud- 
ied the relationship of ascorbic acid to 
blood formation and to anemia in 
guinea-pigs and found that guinea-pigs 
made anemic by the withdrawal of 
ascorbic acid from their diet can be 
cured by the administration of ascorbic 
acid in large amounts either orally or 
subcutaneously. This cure, however, is 
successful only in animals which have 
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lost not more than about 25 per cent 
of their body weight. This indicates 
that the anemia is cured long before the 
repair of the other body tissues is ac- 
complished. 

Iron Metabolism in Infancy — Jos- 
ephs 13 studied the iron balance in a 
large number of infants for the pur- 
pose of ascertaining the factors influ- 
encing the retention of iron on milk 
and cereal diets. On the average, ap- 
proximately 60 per cent of the iron 
taken in with the food was absorbed. 
Retention of iron tended to be below 
the average normal during infections, 
and in infants not receiving vitamin D. 
In cases of infection the diminished re- 
tention seemed to be due to the reduc- 
tion in intake caused by the loss of 
appetite, while in cases of vitamin D 
deficiency there appeared to be an ac- 
tual diminution of iron absorption. 

The same author 14 studied for short 
periods infants varying in age from 3 
weeks to 20 months, some normal, some 
suffering from nutritional anemia. He 
concluded that retention of iron is en- 
hanced when the intake is above a level 
of 2 mg. per kilogram of body weight 
per day. The factor having the great- 
est influence on the reticulocyte rise is 
the initial hemoglobin level. Below 6 
months of age, utilization depends al- 
most entirely upon age or rate of 
growth. Above 6 months, utilization 
depends to a considerable extent upon 
retention. Iron that is taken into the 
body is utilized for hemoglobin forma- 
tion only after the lapse of several days, 
i.e., “storage” precedes utilization. 
Medicinal iron has an important “reg- 
ulatory” function in addition to that 
of supplying a building stone for hemo- 
globin. 

Erythroblastic or Cooley’s Ane- 
mia — According to Carl Smith, 1 the 
blood smear of this anemia in the early 


stages shows few distinctive features. 
The large increase in nucleated red 
blood cells which characterized the 
blood in advanced cases, is not observed 
early, but makes an appearance as the 
anemia progresses. An unexplained 
leukocytosis in the latter part of the 
neonatal period accompanied by mod- 
erate numbers of immature myeloid cells 
may attract attention to the onset of 
this disease. The liver and spleen are 
not enlarged beyond that of normal in- 
fants, but in the course of the neonatal 
period a slight increase in size and firm- 
ness of the spleen is noted. 

The span of fragility of the red cells 
is prolonged and this property may be 
noted in adult relatives in whom the 
disease is latent and unsuspected. An 
important diagnostic feature of this con- 
dition is its racial limitation to children, 
one or both of whose parents were born 
in Mediterranean countries. The char- 
acteristic bony changes produced by 
marrow hyperplasia and reflected in the 
roentgenogram are usually not observed 
for many months following the neonatal 
period, when the anemia has become 
progressive. In like fashion, the muddy 
yellow pigmentation of the skin and the 
mongoloid facies produced by changes 
in the skull bones are not observed until 
the anemia has persisted for some time. 

In addition to erythroblastosis, the red 
cells manifest polychromatophilia, poi- 
kilocytosis and anisocytosis. For diag- 
nostic purposes the most important cells 
are macrocytic cells which appear in 
great numbers and whose size is some- 
times of unusual proportions. Three 
types of macrocytic red cells character- 
ize the blood of advanced cases of 
Cooley’s anemia, especially following 
splenectomy. All types possess abnor- 
mal thinness. One of these is a non- 
specific type, called a target corpuscle, 
because of its deeply stained center and 
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periphery arranged in concentric light 
and dark zones. The central dense, dot- 
like area may be connected to the 
periphery by an irregular band of hemo- 
globin The second type is a round or 
oval cell, with narrow run of hemo- 
globin of varying thickness, with a large 
area of central achromia in which a 
faintly stained island of hemoglobin may 
be discerned. The third type is a large, 
pale erythrocyte which contains irreg- 
ularly distributed hemoglobin which is 
clumped. This cell is extremely thin 
and leaf-like. Ridges are sometimes 
produced by wrinkling within the cell. 

Relation Between Anemias and 
Digestive Diseases in Children — 
Kugelmass 15 reports that the anemias 
associated with diseases of the gastro- 
intestinal tract may be macrocytic, mi- 
crocytic, or normocytic. Macrocytic 
anemia develops when the supply, absorp- 
tion, or use of the erythrocyte maturing 
factor, E. M. F., is deficient. Macro- 
cytosis is characteristic of this anemia. 
The cell diameter is between 8 and 10 
micra. Chronic intestinal obstruction 
may produce a macrocytic anemia be- 
cause the resultant vomiting and diar- 
rhea interfere with the ingestion of the 
extrinsic factor and with the absorption 
of the E. M. F. In these cases there 
is need for a bland low-residue diet 
rich in liver extract, or the adminis- 
tration of erythrocyte maturing fac- 
tor by injection. Celiac disease may 
be complicated by a macrocytic anemia 
because of the deficient absorption of 
the E. M. F. from the small intestines 
aggravated by the diarrhea. Sprue pro- 
duces a macrocytic anemia, partly be- 
cause of the dietary deficiency in the 
extrinsic factor and partly because of 
the deficient absorption of the E. M. F. 
from the small intestine. 

Normocytic anemia develops from 
an acute external or internal hemor- 


rhage from the gastrointestinal tract, 
from internal blood destruction from 
hemolytic poisons and intestinal para- 
sites, and from deficiency diseases. 

Hypochromic microcytic anemia de- 
\elops as a result of a deficiency in iron, 
copper or protein Chronic hemor- 
rhage in ulcerative colitis, amebic dysen- 
tery, Meckel’s diverticulum, etc., pro- 
duces a microcytic anemia because of 
the loss of iron from body reserves, but 
the administration of adequate doses of 
iron corrects the anemia despite con- 
tinued loss of blood. 

Iron deficiency in alimentary allergy 
produces a microcytic anemia because 
of protein restriction, thus limiting iron- 
containing foods. The administration 
of inorganic iron as a dietary supple- 
ment clears the anemia. Proper feed- 
ing by gavage, with added inorganic 
iron salts, corrects the anemia. 

Circulatory Function in Anemia 
— Parsons and Wright 16 summarized 
their study of various aspects of cardiac 
function in 5 anemic children, of whom 
4 had been anemic for 3 or more years, 
as follows : 

(1) The function of the heart is ad- 
versely affected by anemia. Changes 
are maximal in anemia of long dura- 
tion and minimal in moderate anemia 
of short duration. 

(2) An increase of cardiac output is 
the most important compensatory mech- 
anism in the anemic patient. 

(3) Simple indications of cardiac re- 
serve, such as the response of pulse, 
respirations, and blood-pressure to a 
given amount of exercise, may be highly 
misleading in the estimation of degrees 
of cardiac embarrassment. 

(4) Treatment of anemia leads to 
improvement in cardiac function, the 
amount of recovery being inversely re- 
lated to the duration of the disease. 



DIABETES MELLITU S IN CHILDREN 


485 


Macrocytic Hyperchromic Ane- 
mia in Children — Magnusson and 
Hamne 17 describe a case of macrocytic 
hyperchromic anemia in celiac disease 
in a girl of 8*4 years who presented 5 
years earlier a clinical picture which 
was typical of celiac disease combined 
with anemia Blood smears taken at 
the height of the anemia showed normo- 
blasts and macroblasts but no megalo- 
blasts. Sternal puncture failed to re- 
veal any megaloblasts even though other 
findings suggested pernicious anemia 
The patient responded to ferrous chlo- 
ride and a banana and apple diet. 

Anemia in Nephritis — Cass 18 stud- 
ied 120 cases of nephritis in the Chil- 
dren’s Hospital, Birmingham, England, 
and grouped them in healed, latent, ac- 
tive or terminal stages. These were 
investigated for anemia. In the acute 
initial attack the anemia was slight, 
tended to recover spontaneously and 
was probably due to the infection asso- 
ciated with nephritis. In a few cases 
there was evidence of mild hypochromic 
anemia, probably due to a combination 


of hematuria and restricted diet. No 
anemia was found m the presence of 
sepsis. In the terminal stage, anemia 
was found to be a late complication 
and was nearly always accompanied by 
marked nitrogen retention. 

Leukocytes in the Blood in Severe 
Anemias of Infancy — Nobecourt 19 
studied 23 cases of anemia in which 
the red cells numbered less than 3 mil- 
lion red blood corpuscles and concluded 
(1) that with a moderate anemia of 
2 to 3 million red blood corpuscles, 2 
groups of anemias must be distinguished, 
i, e., (a) the group in which the leu- 
kocytes appear in normal numbers, with 
the granulocytes predominating over the 
lymphocytes; (b) the group in which 
there are changes in the leukocyte count, 
w r hich may be above or below the aver- 
age, but with a constant predominance 
of the lymphatic types over the gran- 
ulocytic ; (2) that in cases of severe 
anemia with a red cell count below 2 
million, the number of white cells is 
never normal ; it may vary from 3,000 
to over 60,000. 


CHIGKENPOX 

By Robert A. Lyon, M.D. 


Etiology — Two small epidemics of 
chickenpox following the exposure of 
children to herpes zoster have been re- 
ported by Blatt, Zeldes and Stein. 20 
In 1 instance a child developed chick- 
enpox 13 days after exposure to a pa- 
tient with herpes zoster. In the second 


instance a nurse who had herpes zoster 
seemed to have been responsible for the 
exposure of 2 children who developed 
chickenpox 14 and 18 days later. The 
authors observed that numerous other 
children who were exposed to the herpes 
zoster did not contract chickenpox. 


DIABETES MELLITUS IN CHILDREN 

By Waldo E. Nelson, M.D. 

Growth and Development — Inter- Data pertaining to body growth, intelli- 
esting observations concerning the devel- gence, heredity, sex distribution, and in- 
opment of the diabetic child have been cidence of acute infection in 60 juvenile 
presented by Brown and Thompson. 21 diabetic patients were compared with 
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equnalfiit data from nomhabetic siblings 
an<l from diabetic subjects reported b\ 
other workers While one-third of the 
diabetic patients had some acute infec- 
tion other than the common cold within 
6 months of the onset of diabetes, the 
group as a whole was as healthy as non- 
diabetic siblings except for acidosis and 
insulin reactions. Limited measurements 


Insulin — Further evidence that zinc 
crystalline insulin and amorphous (reg- 
ular) insulin have a similar effect upon 
the blood sugar of diabetics has been 
demonstrated by Jackson, Boyd and 
Smith 22 Originally it was claimed that 
zinc crystalline insulin had an effect upon 
the blood sugar somewhat intermediate 
between that of protamine-zinc insulin 
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Chart I — Average diurnal blood sugar fluctuations of well stabilized diabetic children receiv- 
ing equivalent units of amorphous insulin (R) and the zinc crystalline insulin (Z), other factors 
being constant. In each instance the regimen and response had been constant for several days before 
blood sugar values were accepted for inclusion (based on an aggregate of 207 hospital days and 
336 determinations of blood sugar). The heavy line in each chart indicates average blood sugar 
values obtained m observations on nondiabetic children under similar dietary regimen The charts 
show the values obtained in observations. A, on 6 diabetic children given Lilly's amorphous (R) as 
compared with Lilly's crystalline (Z) insulin ; B, on 8 diabetic children given Stearns' amorphous 
(R) as compared with Stearns' crystalline insulin (Z). (Jackson. Boyd and Smith. Am J Dis. 
Child.) 


of this group of juvenile diabetic patients 
revealed no consistent peculiar deviations 
from the average in height. The diabetic 
children were significantly underweight 
only during the first 6 months of their 
disease. In contrast to the superior in- 
telligence shown by Joslin’s diabetic 
children, the intelligence of this group 
showed no deviation from the average 
and no significant deviation from that 
of their nondiabetic siblings or from that 
of the average of Minneapolis children. 
No characteristic abnormalities in per- 
sonality were discovered. 


and regular insulin in that the effect was 
manifested later than with regular insu- 
lin but earlier than after injection of 
protamine insulin and that the hypogly- 
cemic effect was longer than with reg- 
ular, but shorter than with protamine 
insulin. Clinical observations have not 
supported this contention. Data from 
several clinics, among them Mayo’s, Jos- 
lin’s, and that of the reviewer, demon- 
strated that the effects of crystalline and 
amorphous insulin upon the blood sugar 
were essentially the same. The com- 
parable effects of regular and crystalline 
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insulin as observed by Jackson and his 
coworkers are shown in Chart I. On the 
basis of this evidence, these authors con- 
clude that no distinction need be made 
between the qualitative or quantitive 
effects of doses of equal unitage of zinc 
crystalline insulin and of amorphous in- 
sulin, or between the effects of corre- 
sponding products of various manufac- 
turers. 

Treatment — Shortly after the isola- 
tion of insulin, it was observed that com- 
pletely depancreatized dogs could not be 
maintained alive for long, even though 
adequately treated with insulin. After 
death the most obvious change observed 
was an extensive fatty infiltration and 
degeneration of the liver. It was found 
then that the addition of raw pancreas 
to the diet tended to prevent the develop- 
ment of these changes in the liver and 
to permit survival of the depancreatized 
dog for longer periods of time. In 1936, 
L. R. Dragstedt and his coworkers pre- 
sented evidence indicating that this effect 
of pancreas was due to a previously un- 
described internal secretion manufac- 
tured by this gland and effective on oral 
administration. They suggested the 
name lipocaic for this substance. 

Recently Dragstedt 23 has summarized 
their experience with lipocaic. The as- 
sumption that it is an internal secretion 
of the pancreas is based on the observa- 
tion that the depancreatized dog, fed on 
a mixed diet of protein, carbohydrate 
and fat, is not restored to a normal 
state by the adequate administration of 
insulin and pancreatic juice and that the 
remaining deficiency is corrected by the 
oral administration of the pancreas but 
not by other organs. Extracts of pan- 
creas have been prepared which are ef- 
fective with oral and subcutaneous ad- 
ministration in daily doses of from 60 
to 100 mg. of dried substance. Since 


these extracts are practically free from 
lecithin and choline, the former conclu- 
sion is confirmed that the beneficial 
effect of feeding of pancreas in depan- 
creatized dogs cannot be accounted for 
on the basis of these chemicals. 

Two types of fatty infiltration of the 
liver are described in both diabetes mel- 
litus and pancreatic diabetes. One type 
is due to poor control of the diabetes by 
inadequate administration of insulin and 
is characterized by a normal or high con- 
centration of the blood lipids and acido- 
sis and is relieved by adequate insulin 
therapy. The second type is said to be 
due to lipocaic deficiency and is charac- 
terized by a low concentration of the 
blood lipids, impaired liver function, de- 
creased dextrose excretion, and insulin 
sensitivity, and is relieved by lipocaic 
therapy but not by insulin. The occur- 
rence of arteriosclerosis in depancrea- 
tized dogs is of greater incidence than 
normal for this species. Dragstedt sug- 
gests the possibility of a relation between 
lipocaic deficiency and this complication 
both in pancreatic diabetes and in dia- 
betes mellitus. 

Nondiabetic Glycosuria 

Bayer and Davis 24 have observed 9 
children with what was considered non- 
diabetic glycosuria for a period of from 
2 to 11 years. So far none of them has 
developed diabetes mellitus. On the 
basis of their experience, the authors be- 
lieve that an optimistic outlook may be 
adopted with regard to the prognosis of 
children with atypical glycosuria. On 
re-check, 6 of these children had normal 
glucose tolerance tests and no glycosuria, 
2 had unclassified glycosuria with nor- 
mal glucose tolerance tests, and 1 had 
hyperglycemia after ingestion of dex- 
trose together with a decreased dextrose 
tolerance test. 



48S 


PEDIATRICS 


Newborn Infants of Diabetic 
Mothers 

Miller and Ross 25 suggest that the 
hypoglycemia of newborn infants whose 
mothers have diabetes mellitus may not 
be the cause of such symptoms as c> ano- 
sis, muscular twitching, and convulsions 
which are frequently found in such in- 
fants. The authors have observed 6 in- 
fants born of mothers with diabetes mel- 
litus. All 6 of the infants had low' 
concentrations of blood sugar during the 
first 1 or 2 days of life. In 3 infants 
abnormal symptoms and findings were 


present. In none of these 3 infants was 
the administration of glucose effective in 
relieving the symptoms. More striking 
than the lack of response to glucose was 
the fact that in each of these infants evi- 
dence of organic disease was found 
which explained more adequately the 
symptoms and clinical course than did 
the hypoglycemia. Acute congestive 
heart disease occurred in 2 infants ; both 
recovered. It w r as thought that the third 
infant may have had erythroblastosis 
fetalis and probably a cerebral birth 
injury. 


DIGESTIVE SYSTEM 

By Waldo E. Nelson, M.D. 


Stomatitis 

Treatment — Smith and Johnson 26 
state that chromic acid (5 to 7 per cent 
solution) is the only local application 
w’hich, in their experience, has been effi- 
cient in treating acute stomatitis. If the 
solution is used with the proper tech- 
nic, improvement begins promptly and 
the duration of the disease is definitely 
shortened, especially when treatment is 
begun early. The relief from pain on 
eating which follows treatment is suffi- 
cient to justify its use. There is no 
danger of a caustic effect nor of gum 
atrophy. This solution is also beneficial 
in relieving the pain and in shortening 
the duration of the common canker sore. 

The technic recommended is as fol- 
lows: (1) The patient rinses the mouth 
with a mouth-wash if he is old enough to 
do so. If there is accumulation of sordes 
or sloughing material on the ulcerated 
area, a weak peroxide solution is used, 
followed by a mouth-wash. (2) Several 
swabs of cotton tightly wound on wood 
applicators are prepared. These swabs 
should be about the diameter of a lead 


pencil and \y 2 inches long. The gums 
and ulcers are dried carefully with a 
swab. Another swab then is dipped into 
the chromic solution and applied directly 
to the ulcers and inflamed edges of the 
gums. The swab must be wet but not 
dripping. Some of the solution is gently 
worked in between the gums and the 
teeth. It is advisable to dry and treat 
a small area at a time, not more than 
one-half to one-third of the dental arch 
at each operation. (3) Between treat- 
ments the patient may use a mouth- 
wash. (4) The general treatment is that 
of any febrile illness. Bed rest should 
be continued until the child is able to 
return to a full diet, not merely during 
the febrile stage. The authors advise 
against the use of intravenous salvarsan. 

Diarrhea 

Etiology — That the dysentery bacil- 
lus may be the cause of acute diarrhea 
in infants and children more frequently 
than is generally recognized is illustrated 
by the observations of Cooper, Furcolow, 
Mitchell, and Cullen. 27 The stools of 
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209 infants and children suffering from 
acute diarrhea during the summer of 
1938 were carefully studied. Dysentery 
organisms were recovered from 102 pa- 
tients (49 per cent). Seasonal incidence, 
case fatality rate, and duration of gas- 
troenteritis were not significantly dif- 
ferent in the dysentery and nondysentery 
groups. The frequency distribution of 
the 2 groups, according to the age of 
the patient, was strikingly different. 
Seventy-five per cent of the patients un- 
der 1 year of age did not have dysentery, 
whereas it occurred in 75 per cent of 
those over 1 year. Analysis of the data 
from the standpoint of the efficiency of 
the various culture media employed indi- 
cated that sodium desoxycholate citrate 
medium was markedly superior for iso- 
lating dysentery organisms. 

Treatment — Further evidence that 
banana and banana powder are well 
tolerated by infants and children with 
diarrhea is supplied by Wolman and 
Roddy. 28 Their observations extended 
over a period of 2 years in which mashed 
banana or banana powder was employed 
as the principal food for 97 infants and 
children with diarrhea. The results were 
compared with a control group of 80 
patients who received a variety of other 
recognized forms of therapy. The 2 
groups were comparable in regard to 
age, etiologic factors, severity of infec- 
tion, state of nutrition and mortality 
rates. In addition to the feeding of 
banana or banana powder, parenteral 
fluids, blood transfusions and contin- 
uous venoclysis were administered 
whenever indicated. The infants and 
children who received banana were 
usually relieved of hunger, tenesmus, 
and abdominal discomfort and passed 
semiformed stools. The authors conclude 
that banana diet may be considered a 
rational addition to the therapeutic man- 
agement of diarrhea. 


Pyloric Stenosis 

Treatment — It has been common 
practice for many years to institute oral 
administration of fluid and food after 
pylorotomy for pyloric stenosis in in- 
fants much earlier than after laparotomy 
for other diseases. Apparently it has 
been assumed that the temporary inhi- 
bition of peristalsis is not as marked 
after pylorotomy as after other abdomi- 
nal operations. Postoperative vomiting 
after pylorotomy has been of frequent 
occurrence. Faber and Davis 29 have 
made roentgenologic studies to determine 
the degree of gastric peristalsis and the 
rate of gastric emptying after the classi- 
cal Fredet-Rammstedt operation. They 
found that after pylorotomy for hyper- 
trophic pyloric stenosis there is a pro- 
found and prolonged depression of gas- 
tric peristalsis which regularly lasts for 
about 24 hours and may last 3 or 4 days. 
In the average instance, evacuation of 
material ingested soon after operation 
does not begin for more than 8 hours 
and is not complete until 24 hours after 
operation. They believe that this depres- 
sion of peristalsis is closely related to 
postoperative vomiting which is common 
and often persistent for several days 
after the Fredet-Rammstedt operation. 
For these reasons they have adopted the 
policy of withholding both water and 
food for about 24 hours after operation; 
fluid is administered parenterally during 
that period and usually also on the next 
day when oral feeding is started with 
less than average amounts. The quan- 
tity of these feedings is then rapidly in- 
creased if there is no vomiting. 

Wallgren 30 advises the lingual appli- 
cation of eumydrine in the treatment of 
congenital pyloric stenosis. In 1925, 
Lindberg called attention to the fact that 
an alcoholic solution of atropine kept its 
strength and was much more durable 
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than an aqueous solution and that this 
preparation could be given satisfactorily 
perhnguallv. When eumydrme was in- 
troduced, VVallgren abandoned atropine 
and applied the less toxic eumydrine in 
the manner described by Lindberg. A 
0.6 per cent alcoholic solution of eumy- 
drine containing approximately 
gram (0.1 mg.) in each drop was em- 
ployed. A drop of this solution placed 
on the surface of the tongue is rapidly 
absorbed, and the treatment and absorp- 
tion are not interfered with by the vom- 
iting. The doses employed at Wallgren’s 
clinic have been small in comparison 
with the amount of eumydrine given 
orally in aqueous solution. He advises 
an initial dose of 1 to 2 drops daily, 
gradually increasing the dose if neces- 
sary until the vomiting becomes less se- 
vere. The earliest sign of toxic effect is 
flushing of the face ; if this sign appears, 
the dose is decreased. Usually the vom- 
iting stops or diminishes in intensity 
before any toxic symptoms develop. He 
has seldom found it necessary to ex- 
ceed /4 0 o to Yx 20 grain (0.3 to 0.5 mg.) 
of eumydrine daily. 

Celiac Disease 

According to B, B. Breese, Jr., and 
A. B. McCoord, 31 patients with celiac 
disease do not absorb vitamin A as effi- 
ciently as do children with other dis- 
eases. This decreased ability of the 
patient with celiac disease to absorb vita- 
min A is usually associated with a flat 
sugar tolerance curve, increased per cent 
of fat in the stools, and low carotinoid 
pigment in the blood. While the inabil- 
ity to absorb vitamin A normally is 
characteristic of celiac disease, it does 
occur in other diseases and is, therefore, 
not pathognomonic of celiac disease. In 
the authors’ cases, even after treatment 
the ability to absorb vitamin A was still 
markedly under that of the controls. 


Megacolon 

Treatment — Good results in the 
treatment of megacolon with drugs 
which stimulate parasympathetic action 
have been reported by Law. 32 He points 
out that the treatment of this condition 
may be, in the main, of 2 types, i.e., 
(a) sympathectomy which blocks out 
sympathetic inhibitory stimuli to the 
colon; ( b ) the administration of a cho- 
linergic drug which stimulates parasym- 
pathetic action. The author has employed 
acetyl -beta- methyl choline bromide 
successfully in the treatment of 6 chil- 
dren with megacolon. In 2 of these 
cases it was possible to discontinue the 
drug after 3 and 9 months respectively. 

The author’s method of management 
is as follows : 

The colon is first emptied by oil or soap- 
suds enemas once or twice a day for several 
days and by the oral administration of from 

to 1 ounce ( 1 5 to 30 cc ) of liquid petro- 
latum. After satisfactory evacuation of the 
colon, administration of acetyl-beta-methyl- 
choline bromide is begun in moderate daily 
doses and gradually increased up to an opti- 
mum effect In addition, % to 1 ounce (IS to 
30 cc ) of liquid petrolatum is given each night 
and enemas are employed when necessary. 
Usually it requires from 5 to 10 days to strike 
a balance with acetyl-beta-methylcholine bro- 
mide so that there are 1 or 2 stools per day. 
Enemas may then be discontinued, but it is 
advised to continue with the liquid petrolatum 
for several months as a mild mechanical aid. 
The most effective times for administration of 
the drug are from % to 1 hour after breakfast 
and in midafternoon, or at any time to enhance 
observed daily rhythm of the bowels. If given 
before breakfast, sweating, nausea, abdominal 
pain and vomiting are apt to occur. The initial 
average dose of acetyl-beta-methylcholine bro- 
mide is iy 2 grains (0,1 Gm.) administered from 
y> to 1 hour after breakfast, increasing in 2 or 
3 days to 3 grains (02 Gm.). In another 2 or 
3 days it may be increased further, if necessary, 
by the addition of from 1% to 3 grains (0.1 to 
0.2 Gm.) given in midafternoon. If this causes 
diarrhea, the afternoon dose is omitted. After 
the apparent establishment of a maintenance 
dose it was sometimes found that the dose 
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TABLE I 

Type and Frequency of Symptoms 


S> mptoms Follow ing Administration ! 

i 

No. of 
Cases 

Per- 

centage 

i 

Oral Administration (30 Subjects! 



Nausea 

13 

i 43 

Vomiting* 

! 7 

! 23 

Abdominal pain . . 

6 

! 20 

(a) in region of umbilicus . 

4 

i 13 

lb) in left upper quadrant 

! 1 

! 3 

(c) in epigastrium . . i 

1 

3 

Constitutional reactions . 

I 2 

i 7 

Oral and pharyngeal symptoms 

! 2 

1 7 

No symptoms observed 

1 

8 

1 27 

! 


Rectal Administration (16 Subjects) 


Abdominal pain 

12 

i 

! 

(a) in region of umbilicus 

7 

\ 43 

(b) in upper abdomen 

2 

12 

(c) in left lower quadrant . 

1 

6 

( d ) generalized pain. 

2 

12 

Tenesmus . . . 

4 

24 

Nausea 

1 

6 

Sensation of fullness in abdomen 

1 

6 

Constitutional reaction ..... 

1 

6 

No symptoms observed * . . 

3 

18 


could be reduced from 3 to grains (02 to 
0 1 Gm ) administered once per day. 

Acute Abdomen 

A series consisting of 58 proved cases 
of nonspecific mesenteric lymphadenitis 
has been reported by Sobel and Stet- 
ten. 33 All but 5 of the patients were 
under 20 years of age and in 43 per cent 
of the cases a biopsy of 1 or more lymph- 
nodes was obtained. It is stated that the 
dangers inherent in the removal of a me- 
senteric node have been exaggerated. 
The authors experienced no difficulty 
nor any untoward effects postopera- 
tively when nodes were removed surgi- 
cally. In spite of the many theories of 
the causation of mesenteric lymphadeni- 
tis, the exact etiology remains unknown. 
In the authors’ opinion there appears to 
be some relation to disease of the ap- 
pendix. Definite adhesions of the appen- 


dix were present in 40 per cent of the 
patients in this series. In 38 per cent ot 
the cases an excess of free peritoneal 
fluid was found at operation. It is sug- 
gested that if, at an operation for acute 
appendicitis in a child or adolescent, the 
condition of the appendix does not com- 
pletely explain the clinical picture, a 
careful exploration for inflamed mesen- 
teric nodes should be made, especially 
at the root of the mesentery. They state 
that at least two-thirds of the patients 
observed during the first attack of 
mesenteric lymphadenitis will have fu- 
ture attacks of abdominal pain if oper- 
ation is withheld. Less than one-third of 
the patients who had an appendectomy 
for mesenteric lymphadenitis had at- 
tacks of abdominal pain subsequently. 
The authors point out that, even though 
there is a suspicion that a given case is 
one of mesenteric lymphadenitis, opera- 
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tive interference is indicated because of 
the danger of neglected appendicitis. 
Furthermore, they suggest that in some 
way appendectomy appears to ha\ e a re- 
lation to the prevention of recurrent at- 
tacks of mesenteric adenitis 

Gastroenteric Allergy 

Clinical reactions in children with gas- 
troenteric allergy resulting from con- 
trolled oral and rectal administration of 
allergenic foods have been studied bv 
Fries and Zizmor. 34 In view of the 
controlled conditions in this study, the 
observations are of particular signifi- 
cance. The clinical manifestations ob- 
served are detailed in Table I, and 2 
case histories are quoted to illustrate the 
constitutional type of reaction that sim- 
ulates an acute abdominal crisis. 

Constitutional Reaction 
“Case 2 — D S , a vhite male aged 6 years, 
had been subject to attacks of asthma for the 
past 2 years. A positive family history of 
allergy on the maternal side was elicited Nau- 
sea, vomiting, and, occasionally, asthma oc- 
curred after the ingestion of egg. 

"Skin Test — Intracutaneous testing with an 
extract of egg containing 0001 mg. N per cc 
resulted in a four-plus reaction. 

“A to pen Used — Two teaspoonfuls of raw egg 
in a 6-oz. mixture of barium sulfate in water. 

“10:00 a. m. : Mixture was swallowed. 

10:05 a. m. ; Patient complained of a burning 
sensation in the throat 
10 : 10 a. m. : Sneezing, lacrimation, suffusion 
of the eyes, and clogged nose 
were noted. The patient com- 
plained of epigastric distress. 
10:20 A. M. : Circumoral erythema and swell- 
ing of the lips were observed 
Numerous small urticarial le- 
sions appeared on the forearm, 
arms, and neck. There was gen- 
eralized pruritus. 

10:25 A. M. : Patient complained of cramp- 
like pain in the umbilical region. 
10:30 a. m. : The patient was nauseated and 
vomited a small portion of the 
test meal. 


10 40 \ m Moderate dyspnea, wheezing, 

lacrimation, and nasal conges- 
tion occurred The child rubbed 
his nose and yawned frequently. 
The ocular conjunctivae were 
injected. The nasal turbinates 
appeared pale and swollen. There 
was a profuse rhinorrhea 

10.45 v m Patient complained, T feel 

sick/ and held his upper ab- 
domen, complaining of cramp- 
hke pain 

11-00 a. ivr The itching had subsided, and 
the urticarial lesions were di- 
minished in number and size 
Patient appeared improved. 

1 . 00 to 4 . 00 p. m. : During this interval, 
there were 3 watery bowel move- 
ments.” 

Acute Allergic Abdomen 

“Case 5 — M. L., a female of allergic line- 
age, aged 8 years, has been subject to recur- 
ring attacks of asthma for 2 years. Until the 
age of 3 years, the child had vomited follow- 
ing the ingestion of egg. Since then, several 
trial feedings of egg have been followed by 
cramp-like abdominal pain, usually within 2 
or 3 hours. 

“An oral test meal of barium sulfate was 
not followed by any symptoms. Two weeks 
later, a similar study was made when half 
of a raw egg was added to the barium meal. 

“ Skin Test — Intracutaneous tests with an 
extract of egg (0.1 mg. N per cc.) gave a 
three-plus reaction. 

“At open Used — One tablespoonful of raw 
egg in a 6-oz. mixture of barium sulfate and 
water. 

“9 : 50 a. m. : The allergen-containing meal was 
ingested. 

10:00 a. m. . The patient complained of nau- 
sea. A small amount of the mix- 
ture was vomited. An equivalent 
amount was fed to the patient. 

10 00 to 11: 00 a, m. : Patient felt perfectly 
well during the entire period. 
11:10 a. m. : The child was seized with severe 
cramp -like abdominal pain which 
prostrated her. 

11:20 a. M.: Paroxysms of abdominal pain 
recurred at 10- to 15-minute in- 
tervals. During these paroxysms, 
lasting 3 to 5 minutes, the child 
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screamed and doubled up with inal wall nor rebound tenderness 

pain which was localized at a was present, 

point just above the umbilicus 12:30 p. m Patient wheezed moderately. 

Deep palpation elicited tender- 1:30 p m • There was an abrupt cessation oi 

ness in the epigastric region pain and patient recovered imme- 

Neither rigidity of the abdom- diately from her disability” 


DIPHTHERIA 

By Robert A Lyon, M.D. 


Mortality — The diphtheria mortality 
rate in 93 large cities declined during 
1939 to 0.82 per 100,000 population 
(17th Annual Report). 35 The cities of 
the middle Atlantic seaboard had the 
lowest rates but a total number of 32 
cities in various parts of the country 
had no deaths from diphtheria during 
the year. Twenty-two cities of this group 
have had no diphtheria deaths during 
1938 and 1939. 

The clinical severity of diphtheria in 
7 cities of Great Britain has been sur- 
veyed from the records of 1911 to 1935 
by H. D. Wright. 36 The case fatality 
rate was employed as a measure of the 
severity of diphtheria. While it was not 
always true that this rate indicated the 
true nature of the diphtheria epidemic, it 
was the most accurate group of statis- 
tics available. During this period of 24 
years, there was a decline in the fatality 
rate in all of the cities but the declines 
occurred in different years. In some of 
the cities there was a tendency towards 
level and uniform fatality rates while 
in other cities the extremes were more 
noticeable. During the years 1931 to 
1935 there was a general rise in the 
fatality rate, although this increase was 
not always associated with an epidemic 
of diphtheria. There seemed to be a 
relationship between the age group in- 
volved and the fatality rate. During the 
period of years, the case fatality rate of 
children of school age, 5 to 9 years of 


age, declined less than that of groups 
of other ages. The severity of diph- 
theria throughout the period of investi- 
gation seemed to have declined although 
there were increases in severity in the 
past few years in the children of the 5- to 
9-year group. Causes of these variations 
were difficult to determine. It may have 
been that the number of immunized chil- 
dren of preschool age had increased, that 
general health standards among this age 
group had been improved, or that varia- 
tions had occurred in the strains of diph- 
theria bacillus from the gravis to the 
intermediate or mitis type. 

Pathology — The effect of diphtheria 
toxin upon the cardiac glycogen stores 
of experimental animals has been inves- 
tigated by McDonald and DeGroat. 37 
Six dogs who received various doses of 
diphtheria toxin had daily electrocar- 
diograms and determinations of the gly- 
cogen distribution in the tissues of the 
heart. The major changes of the electro- 
cardiograms were various degrees of 
block, depression and notching of the 
S-T segments and abnormalities of the 
T-waves. The pathological changes oc- 
curring in the heart muscles consisted of 
streaks of hyaline, with swelling or 
shrinking of the nuclei. The glycogen 
distribution throughout the heart and 
the total content were not greatly altered 
by the administration of toxin. A slight 
rise of about 10 per cent in the glycogen 
content in the total heart which gener- 
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ally occurred may ha\e been the result 
of starvation, rather than of the toxic 
effects of the diphtheria 

In the toxemia of diphtheria, the 
adrenalin content of the suprarenal 
glands of experimental animals has been 
found to be normal by Ashford. ss Al- 
though the effects of toxin varied widely 
in the different animals, no difference of 
statistical significance existed between 
these results and those obtained in nor- 
mal animals. Little basis could be found 
for the theory that circulatory collapse in 
diphtheria patients is due entirely to re- 
ductions in adrenalin output of the 
adrenals. Histologically, the glands 
showed evidence of hemorrhage, fatty 
degeneration, and depletion of the chro- 
maffin tissue. 

Diagnosis — The rapid clinical test for 
diphtheria by the local application of a 
2 per cent aqueous solution of potassium 
tellurite has been evaluated by Fox, 
Rhoads and Lack. 39 This solution is 
supposed to turn the diphtheritic ex- 
udate a blackish color and not to affect 
the exudate caused by other organisms. 
When the solution was applied to the 
throats of 27 patients, the test was posi- 
tive in all of the 17 who had positive 
cultures for the diphtheria bacillus. In 
the other 10 patients whose cultures 
were negative for diphtheria but positive 
for other organisms, such as the strep- 
tococcus or Vincent’s organisms, the test 
with the potassium tellurite solution was 
positive in 1 and negative in the other 
9 cases. The authors believe that the 
test was accurate in a sufficiently high 
percentage of instances so that it would 
be safe to withhold specific antidiph- 
theria treatment from those with nega- 
tive reactions until a culture could be 
examined 12 to 18 hours later, while in 
the patients with positive reactions, 
treatment could be started immediately. 


Further investigation of the potassium 
tellurite test has been carried out In 
Cooper, Peters, Wiseman, and Davies 40 
In 57 patients with bacteriologic evi- 
dence of diphtheria the test failed in 13 
instances. In another group of 27 pa- 
tients with no bacteriologic proof of 
diphtheria, the test was falsely positive 
in 15 cases In another series of experi- 
ments, the swabs containing nose and 
throat secretions were applied to the 
potassium tellurite plates. Positive re- 
sults were obtained with 88 per cent of 
the throat swabs which were bacterio- 
logically positive for the diphtheria bacil- 
lus, but only 32 per cent of the positive 
nasal swabs gave positive tests with 
the tellurite Negative nose and throat 
swabs were positive with tellurite in 
34 per cent of cases. The percentage of 
false reactions with the potassium tel- 
lurite seemed too high to make the test 
practical for general use. The authors 
suggest that the reaction of darkening 
of the tellurite solution was not specific 
for the diphtheria bacilli, but might be 
due to some reduction system common 
to many bacterial cultures. 

Difficulties encountered with the use 
of Lo eider's medium in making an ac- 
curate diagnosis of diphtheria have been 
mentioned by Perry and Petran. 41 
Errors in 50 to 75 per cent of cases have 
been made with different samples of the 
medium due to variations of pH, and to 
technics of preparation. Success was 
greater with serum tellurite agar plates 
which allowed for more ready differen- 
tiation of diphtheria bacilli from diphthe- 
roids and also permitted the identifica- 
tion of types of gravis and mitis bacilli 
with considerable accuracy. 

The importance and value of direct 
smears for the rapid identification of 
diphtheria bacilli has been stressed. 
More than half of the swabs from diph- 
theria patients have given positive re- 
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suits on direct smear and in only 1 
instance was a positive smear reported 
which was not confirmed by culture 
methods. 

Immunization — A summary of the 
recommended procedures for diphtheria 
immunization has been filed by a Com- 
mittee on Evaluation of Administrative 
Practices. 42 It was recommended that: 

“1. The preferred practice should be for 
children under school age, and preferably for 
those at the ninth month of life, (a) 2 doses 
of diphtheria toxoid, alum precipitated, 
with a 4- week or 1 -month interval between 
the doses, or (b) 3 doses of diphtheria toxoid 
at 4- week or 1 -month intervals. 

“2. In the communities where it is imprac- 
ticable to give 2 doses of diphtheria toxoid, 
alum precipitated, or 3 doses of diphtheria 
toxoid, (la or b ), to all the children between 
9 months and 10 years of age, it will prob- 
ably be found that the giving of 1 dose of 
diphtheria toxoid, alum precipitated, to a large 
number of children of this age group is more 
effective in preventing diphtheria in the com- 
munity than the use of the 2 or 3 doses 
(la or b) for half as many children. 

“3. To those children receiving 1 injection 
of diphtheria toxoid, alum precipitated, a sin- 
gle reinforcing dose of not more than one- 
half the usual dose of an equivalent diphtheria 
toxoid, alum precipitated, preparation should 
be given to each child inoculated in infancy, 
just prior to the child’s entering school at 5 
or 6 years of age, or 3 to 5 years after the 
initial inoculation if this has been carried out 
at some time later than the first year of life. 

“4. As a routine procedure the perform- 
ance of the Schick test 3 to 6 months after 
completion of the inoculations in infancy is 
not considered to be essential, although it may 
be desirable in private practice and whenever 
the personnel and condition of access to pa- 
tients at public clinics makes this additional 
contact practicable. 

“5. (a) Children of 10 years of age or over 
who are known to be susceptible as the result 
of the Schick test should receive 3 doses of 
diphtheria toxoid at 4-week or 1-month inter- 
vals, or equivalent doses of toxin-antitoxin 
similarly spaced. (6) For susceptible adults 
who may be exposed by occupation to contact 
with the clinical or carrier stage of diphtheria, 
the use of diphtheria toxoid, alum precipitated, 


is not recommended. In the case of adults 
with occupational hazards (e. g , physicians, 
nurses, attendants m hospitals for communi- 
cable diseases), those reacting to a sensitivity 
test should not be inoculated; others should 
receive 3 doses of diphtheria toxoid or toxin- 
antitoxin as advised for children over 10 years 
of age (5a). The routine period of Schick 
test should be 12 months after completion of 
inoculation, unless there is a special reason for 
giving the Schick test earlier. The immunity 
produced is probably at its highest 3 or 4 
months after the completion of the inoculations 

“6 The practice of administering diphtheria 
toxoid in 2 doses at 3-w T eek intervals should 
be discontinued.” 

The importance of giving more than 
1 injection of alum precipitated toxoid 
in order to produce prolonged immunity 
has been emphasized by the observations 
of Nevius and McGrath. 43 In a series 
of 72 children, who had negative Schick 
reactions 1 year after the injection of 
1 cc. of alum precipitated toxoid had 
been administered, only 80 per cent were 
Schick-negative after a period of 5 years. 
Of a group of 78 children who received 
3 injections of 1 cc. of toxin antitoxin, 
96 per cent were negative at the end of 
a 5-year period. At least 2 injections of 
1 cc. each of alum precipitated toxoid 
should be given at intervals of 2 or 3 
weeks. This seemed to be necessary for 
more permanent immunity, and Schick 
tests should be performed 1 year, 3 
years, and 5 years afterwards. If during 
this time any reversals of the Schick test 
from negative to positive had occurred, 
another cubic centimeter of the toxoid 
might be given. 

The results from active immunization 
against diphtheria in Cincinnati have 
been reviewed by Harder, Gelperin and 
Cook. 44 A general decline in the mor- 
tality rates from diphtheria in the local- 
ity coincided with the campaign of active 
immunization, although the mortality 
rates of children who had been inocu- 
lated and of children who had not been 
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inoculated were approximately the same. 
In a series of 474 untreated diphtheritic 
patients, 22 deaths had occurred or a 
mortality rate of 4.6 per cent, while in 
another group of 238 inoculated patients 
there had been 11 deaths, about the same 
fatality rate. The disease had occurred 
primarily among the lower economic 
groups. Very little difference of effec- 
tiveness could be detected between 3 in- 
jections of toxin-antitoxin, plain toxoid, 
and alum precipitated toxoid, but several 
injections of any of these materials gave 
better immunization than the single 
injection. 

In the determination of the effective- 
ness of curative and preventive methods 
employed to combat a disease such as 
diphtheria, care must be taken to analyze 
the natural morbidity and mortality 
trends of the disease. Seckel 45 has ex- 
amined the trends of diphtheria mor- 
bidity in certain localities of Europe 
and this country since the latter part of 
the XIX Century. Before the introduc- 
tion of preventive measures the waves 
of incidence rose and fell, with peaks 
every 8 to 17 years in central Europe. 
In the United States the peaks of inci- 
dence were not as high but occurred 
about every 6 or 7 years. 

Widespread immunization against 
diphtheria was begun about 20 years ago 
when a natural decline in the incidence 
of diphtheria was occurring. In 1927, 
an increase in the number of diphtheria 
cases occurred as usual but the concerted 
drives to immunize children since that 
time have leveled the expected peaks of 
1930 and 1934 to scarcely perceptible 
levels. In parts of Europe where im- 
munization had not been carried on so 
extensively, epidemics of the disease 
have not been prevented. Diphtheria 
among immunized patients has been 
much less severe than in unimmunized 
groups. The importance of employing 


control groups in studies of the efficacy 
of immunization procedures has been 
stressed by the author, unless long 
periods of time are included to allow for 
natural waves of increased or decreased 
incidence of the disease. 

Combined Diphtheria and Tetanus 
Immunization — The results of com- 
bined active and passive treatment of 
diphtheria and tetanus have been re- 
viewed by Ramon. 46 In his experience 
the immediate injection of antitoxin in 
either of these diseases, followed by the 
repeated injections of toxoid material, 
has resulted in the immediate building 
up of the antitoxin protective bodies in 
the individual afflicted with the disease. 
This has not interfered with the effec- 
tiveness of later injections of the antigen 
in stimulating a permanent, active im- 
munity of the individual. During the 
period of convalescence the antitoxin 
levels in most patients remained suffi- 
ciently high to protect the patients 
against recurrent attacks of the infec- 
tion. 

Tetanus Toxoid Reactions — Reac- 
tions following the injection of tetanus 
toxoid in adults have been recorded by 
Whittingham. 47 In a series of more 
than 61,000 individuals, local reactions 
occurred in about 1 per cent, and con- 
stitutional symptoms of headache, slight 
degrees of fever, or urticaria occurred in 
0.02 per cent. Severe anaphylactic shock 
occurred in 2 patients. Another instance 
of anaphylaxis following the injection of 
tetanus toxoid has been reported by 
Parish and Oakley. 48 The necessity of 
having at hand adrenalin for combating 
such severe cases of anaphylaxis was rec- 
ommended in both reports. 

Allergy induced by the injection of 
tetanus toxoid has been reported by 
Cooke, Hampton, Sherman, and Stull . 49 
Several instances of urticarial reactions 
and 1 case of rather severe sensitizations 
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have occurred in the patients observed 
by the authors. The reaction usually oc- 
curred at the time of the injection of the 
second dose. In order to avoid such re- 
actions they recommended that a scratch 
epidermal test be employed to detect the 
sensitivity of the patient. If the patient 
is sensitive, small injections of 0.2 cc. of 
a 1-10 dilution of the toxoid are started 
and the dosage is gradually increased if 
reactions are not severe. The importance 
of having adrenalin handy is empha- 
sized and the use of a tourniquet above 
the site of injection is sometimes val- 
uable in delaying the absorption of the 
material until adrenalin can be injected. 
It is suggested that some culture media 
for the tetanus bacillus which contained 
less antigenic material such as proteose 
might be employed in the production of 
the tetanus toxin. 

Schick Reaction — The sensitivity of 
the skin to the Schick reaction was not 
affected by another disease such as scar- 
let fever in the investigation carried out 
by Duffy and Mitchell. 50 In a series of 
22 patients with scarlet fever varying in 
age from 2 to 13 years, 8 were positive 
to the Schick reaction and all of these had 
less than 0.002 unit of diphtheria anti- 
toxin per cubic centimeter of serum. The 
remaining number of children had nega- 
tive Schick reactions and all except 2 
had more than that number of units of 
antitoxin. Scarlet fever did not influence 
the normal response of the skin to the 
diphtheria toxin, since the correlation 
between the antitoxin content of the 
blood and the reaction of the skin to the 
injections was very close. 

The reversal of negative Schick reac- 
tions to positive ones in a group of chil- 
dren observed by Hillman and Linde 51 
was 25.5 per cent during a period of 2 
to 4 years. These children had received 
2 doses of unmodified toxoid. This indi- 
cated the necessity of re-testing children 


at the time of entering school. It has be- 
come customary to gi\e infants their in- 
itial injection of toxoid during the sec- 
ond 6 months of life. The authors have 
noted in their series that a higher per- 
centage of infants became Schick-negative 
when immunization was started at the 
age of 6 months rather than at 1 year 
of age. The practice of Schick-testing 
infants 6 months after the completion of 
their immunization was shown to yield a 
high percentage of negative reactions 
but at the end of 1 year the reversion 
from negative to positive began. Three 
doses of ordinary toxoid administered at 
intervals of 1 month seemed to be more 
effective as an immunizing agent than 2 
injections of the material. Males devel- 
oped negative Schick reactions in greater 
percentages than did females receiving 
the same dosage. 

The incidence of spontaneous changes 
in the Schick reaction has been reported 
by Lyon and Mitchell. 52 A series of 453 
children of school age residing in an in- 
stitution were given repeated Schick 
tests over a period of 5 years. From 4 
to 16 per cent of the children who had 
been negative at the first test reverted 
to positive from year to year. This high 
degree of fluctuation of antibody levels 
would lead one to doubt the immune 
status of any individual over a period of 
time. In order to avoid any false sense 
of security from a previous Schick reac- 
tion, the authors recommend the plan of 
giving a protective dose of the immuniz- 
ing agent to a child every 2 or 3 years 
to raise the antitoxin titers to high levels 
so that later fluctuations will not reduce 
his protective powers to dangerously 
small amounts. 

The immunity of children who have 
had attacks of diphtheria has been com- 
pared with the immunity of those chil- 
dren who had been actively immunized 
by Warin. 58 A group of 110 children 
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who had been artificially immunized 
between the years 1930 and 193o re- 
ceived the Schick test and all but 7 per 
cent were negative. In another group 
of 92 children who had suffered from 
attacks of diphtheria during the same 
period of time all but 25 per cent were 
negative. It was questionable whether 
the immunity received by the diphtheria 
infection might not have been a some- 
what different type from that received 
by the injections, or that the Schick re- 
action may not have been an accurate 
measure of the protection. It was also 
possible that a primary attack of diph- 


theria may not have conferred complete 
immunity to an individual and very mild 
subclinical attacks may have occurred m 
subsequent years. 

A nezv Schick toxin has been devised 
by Taylor and Moloney 54 which permits 
of more distinct readings and is more 
stable to heat. A toxin of double toxicity 
was employed in conjunction with stand- 
ard toxin in testing a group of patients 
with ^i,o or more of antitoxin in their 
blood serum. Reactions of a definite na- 
ture capable of accurate interpretation 
were obtained more frequently with the 
new toxin. 


ENDOCRINE DISTURBANCES 

By Josef Warkany, M.D. 


Obesity in Children 

Bruch 55 discusses some aspects of 
physical growth and development of 
obese children. Fifty-one boys and 51 
girls were studied and it was found that 
these children showed a growth in 
stature in excess of the average, a find- 
ing reported previously by Czerny and 
Keller and others. Skeletal maturation 
was found to be normal or advanced and 
the sexual maturation was not delayed. 
The majority of the boys between 11 
and 14 years of age showed signs of 
maturation and the author denies that 
obesity is a concomitant manifestation 
of hypogenitalism. The age of menarche 
of obese girls was found below the lower 
limit of the normal range. A similarity 
thus exists between the growth pattern 
of obese children and normal (nonobese) 
children who mature early. This type 
of obesity found in children before the 
age of puberty should not be considered 
as hypothyroidism or hypopituitarism. 
This is also brought out by another 
study by the same author 58 concerning 


the basal metabolism and serum choles- 
terol values observed in obese children. 
It is pointed out that determinations of 
the basal metabolism as ordinarily car- 
ried out do not represent a basis for the 
estimation of the part played by the 
thyroid in the pathogenesis of obesity. 
The lack of relation between the serum 
cholesterol concentration and the basal 
metabolic rate speaks against the as- 
sumption that hypothyroidism plays an 
important role in the pathogenesis of 
simple obesity. The fact that these lab- 
oratory methods do not explain the na- 
ture of the disturbance in obesity, how- 
ever, does not exclude the possibility that 
the endocrine balance or the interme- 
diary metabolism of obese children are 
abnormal. 

Talbot and Worcester 57 report their 
work on the relationship between basal 
energy metabolism and the active proto- 
plasmic mass as measured by creatinine. 
The studies begun with normal children 
were extended to obese children. The 
results show that the basal metabolic 
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rate of the protoplasmic mass is moder- 
ately elevated in obese children. This in- 
dicates that such children do not neces- 
sarily suffer from a deficiency of an- 
terior pituitary or thyroid hormones. 

A series of children presenting the 
adiposogenital syndrome were studied 
by Schwarz, Newman and Baum 58 with 
regard to their reaction to several bio- 
logical tests and the concentration of fat 
metabolism hormone in .their blood It 
was assumed that the ability of the hu- 
man serum to increase the ketone con- 
centration of the blood of the rat can be 
used as an index of the concentration of 
circulating fat metabolism hormone. The 
blood in cases of adiposogenital dystro- 
phy caused an increase of 7 per cent of 
the blood ketones of male rats, while no 
significant changes were produced by the 
blood of normal children. This finding 
could be interpreted to indicate that in 
adiposogenital dystrophy a tendency is 
present for a higher concentration of fat 
metabolism hormone. The insulin sen- 
sitivity test did not reveal an essential 
difference between cases of adoposogeni- 
tal dystrophy and normal children. The 
gonadotrophic principle could not be 
demonstrated in the blood of normal 
children nor that of children with adi- 
posogenital dystrophy. Administration 
of anterior pituitary-like gonadotrophic 
hormone produced gonadal development 
without affecting the obesity of the 
children. 

Exophthalmic Goiter 

Results of Treatment — The late re- 
sults of surgical and medical treatment 
of exophthalmic goiter in children were 
studied by Kennedy. 59 Of 163 children, 
138 had been treated surgically and 25 
medically. The results of operation were 
entirely satisfactory in 106 patients ; fair 
in 23, and in 1 case they were poor. Re- 
currences occurred in 12 patients. Low 
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basal metabolic rate or nn xedema fol- 
lowed operation in 19 cases. In respect 
to medical treatment it was found that 
operation had become necessary in a 
number of patients at a later date but 
that in mild cases a normal adult status 
could be attained by restriction of activ- 
ity and the administration of compound 
solution of iodine. 

Neoplasms in Pathogenesis of 
Endocrine Disorders 

A stud}' of neoplasms producing en- 
docrine disturbances in childhood was 
published by Gross. 60 Grannlosa-ccll 
carcinoma of the ovaries cause the fol- 
lowing triad of symptoms : ( 1 ) an en- 
larging mass in the lower part of the 
abdomen or the pelvis; (2) hypertrophy 
of the breasts, nipples or labia; (3) dis- 
charge of blood from the vagina. Esti- 
mations of 24-hour specimens of urine 
show an enormously increased output of 
estrogen. 

The symptoms of a neoplasm of the 
adrenal cortex in a girl consist of en- 
largement of the clitoris, appearance of 
pubic hair, and development of masculine 
body build, of a husky voice, of acne, and 
of precocious ossification. In the male 
the same extragenital symptoms are 
combined with precocious development 
of the penis and testicles. Neoplasms ot 
the adrenal medulla may cause crises of 
hypertension. They are rarely seen in 
children. 

Pineal neoplasms causing precocious 
puberty have been observed in boys only. 
Advanced somatic growth, moderate 
adiposity, and mental precocity are 
usually part of the syndrome. Signs of 
increased intracranial pressure and in- 
volvement of the corpora quadrigemina 
accompany the endocrine symptoms. 

T umors of the floor of the third ventri- 
cle may cause endocrine symptoms in 
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girls as well as in boys : Precocious mat- 
uration of the genitalia corresponding 
to the sex of the child, appearance of 
secondary sex characteristics, excessive 
somatic development, advancement in 
the bone age, and sometimes disturbance 
of the water balance have been observed 
in such cases. It is important to note 
that these endocrine signs are not neces- 
sarily associated with symptoms of an 
expanding intracranial lesion. 

Cryptorchi dism 

Treatment — Zelson and Steinitz 61 
report the results of treatment of crypt- 
orchidism with male sex hormone. It 


seems that gonadotrophic hormone is 
more effective than male sex hormone in 
the treatment of cryptorchidism The 
results obtained with testosterone 
propionate, however, are certainly of 
theoretical interest. Of 20 boys treated 
with this hormone, 17 had unilateral and 
3 bilateral undescended testes. Only 3 
of these cases responded to treatment 
with testosterone with complete descent 
of the testes, while 9 showed a partial 
effect. It was observed that male sex 
hormone will produce an enlargement of 
the penis and scrotum and growth of 
pubic hair, but has a tendency to cause 
a shrinkage in the size of the testicle. 


FEEBLEMINDEDNESS IN CHILDREN 

By Robert A. Lyon, M.D. 


Normal Variations of Intelligence 
Quotients — The normal variation of 
the intelligence quotients in children liv- 
ing under constant environments has 
been stressed by Strauss and Kephart. 62 
Of a large group of patients in institu- 
tions, repeated intelligence tests of 41 
per cent increased 4 to 5 points over a 
period of time, 33 remained constant, 
and 26 per cent decreased. The author 
emphasized the importance of consider- 
ing the spontaneous variability of the 
intelligence quotients which may oc- 
cur in any group observed over a long 
period of time. 

Etiology — Fetal or neonatal asphyxia 
has been described as a possible cause 
of mental deficiency by Schreiber. 63 The 
lack of oxygen supplied to the brain 
during fetal life, during delivery, or im- 
mediately afterwards may cause a per- 
manent damage to the nerve cells. Sev- 
eral pathologic sections of the brains of 
infants dying at birth or soon after were 
described in which there were areas of 


necrosis and deterioration without any 
evidence of hemorrhage or other gross 
defects. These infants had histories of 
prolonged delivery and their mothers 
had had considerable anesthesia. Four 
different types of conditions which would 
lead to an inadequate supply of blood to 
the brain were described. First, the 
anoxic type, due to some mechanical ob- 
struction to the infant’s breathing or to 
the result of a prolonged anesthesia of 
the mother with a substance like nitrous 
oxide, or finally to some other maternal 
condition, such as pneumonia or strangu- 
lation, which might reduce the oxygen 
supply. The second type was the anemic 
type, in which the mother suffered from 
a marked reduction of red cells through- 
out pregnancy. The third was the stag- 
nant type, in which the heart or blood- 
vessels in some manner reduced the 
supply of oxygen to the brain of the 
mother and to the fetus throughout 
pregnancy. In this category might be 
placed the prolonged use of sulfanila- 
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mide, which would have some influence 
in diminishing the available ox\gen sup- 
ply of the mother for long periods of 
time. The final type was designated as 
a histotoxic type, in which the cells of 
the body were so damaged that oxygen 
could not be utilized adequately. The 
extensive use of drugs such as morphine 
and some of the barbiturates might 
cause such a condition. The author con- 
cluded that it was of importance to ex- 
amine the birth histories of mentally de- 
fective infants and children to determine 
whether or not there might have been 
some relationship between the mental 
condition and anoxemia. 

In a review of the incidence of syphilis 
among the feebleminded, made by 
Hays, 64 about 4.8 per cent of large 
groups of patients in asylums had evi- 
dence of syphilis as compared with 8 
per cent of pregnant women and 9.5 


per cent of hospital and dispensary pa- 
tients. This low incidence of the disease 
among the feebleminded may be the re- 
sult of high death rates among congenital 
syphilitics or the failure of detection of 
some of the syphilitics because of inade- 
quate examination, especially of their 
cerebrospinal fluids. 

Treatment — Thiamin chloride has 
been administered to patients with men- 
tal deficiency by Lewald and Alexan- 
der. 65 It had been hoped that this vita- 
min which is beneficial in the treatment 
of polyneuritis might be of some value 
in the treatment of mental defectives. 
The vitamin was given in large doses to 
a group of 8 mental defectives varying 
in age from 3 to 10 years. No signifi- 
cant changes in their mental condition 
were noted but the children seemed to 
show some improvement of their physi- 
cal status 


GENITOURINARY SYSTEM 

By Waldo E. Nelson, M.D. 


Urine Collector 

A device for the collection of urine 
in infants, especially females, which 
eliminates the need for adhesive tape, 
has been devised by Cohen and Blatt. 66 
This collector has been found to be effi- 
cient for use in the home and office as 
well as in the hospital. 

The collector and its application are 
illustrated in Figs. 1, 2 and 3. The 
collector is a single unit constructed of 
rubber. It has a large recess which 
gradually narrows to form a funnel-like 
spout. The recess lies next to the vulva 
when the device is applied. The spout 
protrudes about 2 inches and has a 
standard test-tube inserted into it to 
serve as a receptacle for the collected 
urine. On the inner aspect is a rubber 


trough, % inch thick, which acts as a 
partition at the perineal area. Attached 
to it at its midportion is a rubber peri- 
neal button. The partition keeps the 



Fig i — View prior to placing the test tube 
in rubber spout. (Cohen and Blatt; Am. J. 
Dis. Child ) 


sprayed urine from dribbling into the 
rectum and aids in directing it into 
the recess. The button and the partition 
also keep any feces that may be passed 
from working into the recess and thus 
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prevents contamination. The collector 
has 3 flat rubber supports with safety 
pins at their ends for attachment to the 
infant’s undergarments 

The advantages claimed for this device 
are: (1 ) It is a simple unit; (2) it can 
be sterilized , ( 3 ) it is easily applied by 
a plnsician, nurse, or layman ; (4) since 
it is composed of soft rubber it causes 



Fig 2 — Posterior view, showing recess, 
partition combined with perineal button, and 
safety-pin fasteners (Cohen and Blatt : Am 
J Dis Child.) 

no irritation or trauma about the geni- 
talia; (5) it can be left on a consider- 
able length of time; (6) it eliminates the 
necessity of using adhesive tape ; (7) 
it may be employed for both male and 
female infants. 

Bladder Training 

Observations relative to the optimum 
time to introduce toilet training in in- 
fants have been made by McGraw. 67 
Two sets of identical twin boys were un- 
der intensive study during 17 and 28 
months, respectively, for the purpose of 
determining basic behavior changes ac- 
companying voluntary control of micturi- 
tion. One member of each pair of twins, 
after the first month of life, was sub- 
jected to a program of being placed on 
the chamber at hourly intervals during 
7 hours of the day. Their twins were 


not allowed on the chamber until they 
were 14 and 24 months of age, respec- 
tively, at which time they were exposed 
to the same schedule of toilet training. 
In both instances the achievement of 
these boys approximated that of their 
brothers, even at the onset of their train- 
ing schedule. It is suggested that toilet 
training be delayed until the child’s gen- 
eral behavior indicates cortical partici- 
pation in the act of micturition. 

Nephrosis 

Treatment — Further observations on 
the use of concentrated human blood 
serum as a diuretic in nephrosis have 
been made by Aldrich and Boyle. 6S 
Seven additional patients, with a diag- 
nosis of what the authors term pure 
nephrosis, were treated with 4 times con- 
centrated pooled human serum. Diuresis 
usually occurred in these patients, and 
as a rule there was complete elimination 
of edema fluid, and apparently in some 
instances there was complete recovery 
from the nephrosis. Patients with other 
types of renal edema, notably those asso- 
ciated with hematuria, were not ben- 
efited. On the basis of their experience, 
the authors believe that much better re- 
sults can be expected from this treat- 
ment if it is employed early in the course 
of the disease rather than later. They 
also suggest that concentrated serum 
may be ineffective when administered in 
the presence of an acute infection. Reac- 
tions to the concentrated serum were in- 
significant unless hemolysis had occurred 
in the serum. The serum should be dis- 
tinctly yellow and not red. 

Undescended Testes 

Treatment — In view of the current 
enthusiasm for hormonal treatment of 
undescended testes, it appears in order 
to mention the conservative management 
advocated by R. E. Smith. 69 In his ex- 
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perience, spontaneous descent occurred 
at about the time of puberty in a high 
proportion of cases. He states that spon- 
taneous descent rarely occurs when 
there is an associated hernia. It is his 
opinion that there is no harm in postpon- 
ing operation or gonadotrophic hormone 
therapy until puberty, at which time 


picrate suppositories is recommended 
by Holmes, Jones, and Gildersleeve. 70 
Each suppository contained 1 grain 
( 0 065 Gm. ) of silver picrate, which was 
approximately equivalent in silver con- 
tent to 16 minims (1 cc.) of a 10 per 
cent solution of mild silver proteinate or 
to % dram (3 cc. ) of a 1 per cent solution 



Fig. 3 — Urine collector in place. A, caudad view. B, posterior, showing that change in 
position does not affect collector. (Cohen and Blatt . Am J. Dis. Child ) 


there is possibly an access of gona- 
dotrophic hormone into the circulation. 
Grave coincident disorders, such as tor- 
sion, tumor, or inflammation, were not 
noted. The testes which descended 
spontaneously at the time of puberty 
were apparently functionally perfect. 

Gonorrheal Vaginitis 

Treatment — Treatment of gonorrheal 
vulvovaginitis in children with silver 


of silver nitrate. A suppository was in- 
serted into the vagina by the mother 
each evening except that preceding the 
weekly visit to the clinic. In most in- 
stances there was cessation of profuse 
discharge and disappearance of gono- 
cocci from vaginal smears in 1 to 2 
weeks. The average time required for 
cessation of symptoms was 3.2 weeks. 
Six of 20 cases, followed at least 6 
months, were listed as recurrent. 


GERMAN MEASLES (RUBELLA) 

By Robert A. Lyon, M.D. 


Symptoms and Complications — 
The severity of rubella when it occurs 
in epidemic form has been illustrated in 
the report of Bennett and Copeman. 71 
An outbreak of the disease affecting 
more than 300 patients occurred in Brit- 


ish military hospitals during the months 
of February and March, 1940. The 
symptoms of the disease which increased 
in severity as the epidemic proceeded, 
consisted of swelling of the mucous 
membranes of the nose, palate and 
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gums ; high fever and, occasionally, stiff 
neck and occipital headache. Among 
the interesting complications were those 
of muscle and joint pains, which oc- 
curred with considerable frequency. 
Generally, the pains developed on the 
third day of the disease, although in 
some cases they were not noticed until 
the ninth day. Usually the pains were 
gone by the time that the rash disap- 
peared, but in some cases the joint in- 
volvement was so severe that it resem- 
bled rheumatic arthritis, and occasion- 
ally fluid accumulated in the joints and 


cardiac complications were noted. Sore 
throat with a yellowish patchy exudate 
suggesting follicular tonsillitis occurred 
in a large number of patients towards 
the latter part of the epidemic. The 
gums, also, tended to become swollen 
and tender, so that the symptom of 
toothache was common. Relapses of the 
disease occurred in 8 per cent and sec- 
ondary rises in fever in about 10 per 
cent of the group. Leukopenia was noted 
in the majority of the patients, and 
lymphocytes were the predominant cells 
present. 


HEART DISEASE IN CHILDREN 

By Robert A. Lyon, M.D. 


Congenital Heart Disease 

Diagnosis — The characteristics of 
various types of congenital heart disease 
observed in 32 infants have been re- 
viewed by Ash, Wolman and Bromer. 72 
Of this group, the correct diagnosis had 
been made previous to death in 14 or 
43.7 per cent. In 3 instances, congenital 
heart disease was not suspected and in 
the others some cardiac disorder was 
suspected but not accurately diagnosed. 

In a group of patients with possibili- 
ties for the shunting of arterial blood to 
the venous side of the heart ( cyanose 
tardive ) no cyanosis developed except 
terminally, in association with pneumo- 
nia, in 92 per cent of cases. On the other 
hand, the absence of cyanosis did not 
always indicate the absence of a lesion 
which would permit shunting of venous 
blood into the arterial circulation. Six 
of a group of 16 infants with lesions 
permitting venous arterial shunt had no 
evidence of cyanosis during the first 
month of life. 

Polycythemia often preceded the oc- 
currence of cyanosis but the blood count 


was sometimes influenced by other fac- 
tors. Dehydration of the infant tended 
to raise the red cell count and infection 
or malnutrition caused a decrease. 

Murmurs often helped to make a diag- 
nosis but w r ere occasionally absent en- 
tirely, especially in the first few weeks 
and in terminal stages of a patient’s life. 
Electrocardiograms were of assistance in 
making the diagnosis of dextrocardia 
and certain arrhythmias such as heart 
block. Right axis deviation of various 
degrees accompanied lesions of the pul- 
monary artery and the absence of this 
form of axis shift indicated hypertrophy 
of the left ventricle which might accom- 
pany aortic stenosis or coarctation of 
the aorta. Occasionally no axis shift was 
noted in cases of marked hypertrophy of 
one or other of the ventricles. 

Roentgenograms were of considerable 
help in the determination of the size of 
the various portions of the heart. When 
the shadows of the ventricular area of 
the heart were enlarged, it was often 
impossible to tell whether the right or 
the left ventricle was responsible for 
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the increase in size. In young infants 
with congenital cardiac defects, the 
roentgenograms did not always show the 
enlargement which might be expected. 

Lactic acid levels in the blood stream 
of patients with cyanotic types of con- 
genital heart disease have been shown 
to increase after exercise. Hallock 73 
found that such patients had normal 
amounts during rest, but after exertion 
the levels were consistently higher than 
in those patients with acyanotic types of 
congenital cardiac defects. Tissue anox- 
emia therefore did not seem to be pres- 
ent in the cyanotic patients at rest but 
was potentially present, as manifested by 
the rapid development of the acid, after 
exercise. The degree of cyanosis did not 
always indicate the amount of the de- 
ficiency of oxygen. In 1 patient, deeply 
cyanotic, the levels of lactic acid did 
not rise with exercise. From these tests 
and from those of patients with various 
types of acquired heart disease, the au- 
thor concluded that blood lactate levels 
were influenced by either the shunting 
of venous blood into the arterial circula- 
tion or by myocardial insufficiency rather 
than by any other specific valvular or 
anatomic defects of the heart. 

Prognosis — The prognosis of con- 
genital heart disease in children has been 
reviewed by R. Ash and E. Harshaw, 
Jr. 74 The records of 230 children with 
congenital heart disease observed dur- 
ing the years 1922 to 1936 were re- 
viewed, and information regarding the 
course of 80 per cent of this group was 
obtained. Several more of the group had 
been followed for shorter periods of 
time, so that a total of 94 per cent had 
been observed for 2 years or more. 
Death occurred in 102, and the ma- 
jority of these were children less than 
a year of age. This group constituted 
73 per cent of the deaths. Of the 94 
children of school age when first seen, 


1 1 per cent had died. The cause of death 
in slightly more than half of the patients 
was due to some infection, usually pneu- 
monia. Bacterial endocarditis had oc- 
curred in only 2 instances. Sudden death 
had occurred in 1 child with heart block 
and in another with aortic stenosis fol- 
lowing slight traumatic injuries over the 
chest. The death rate of the infants who 
were cyanotic was about twice as great 
as that of the noncyanotic group. Eighty 
per cent of the school children who were 
cyanotic were dead by the end of the 
period of observation, while only 5 per 
cent of the noncyanotic children had 
died. Only an occasional instance of a 
cyanotic patient living to young adult- 
hood was recorded. A marked degree 
of polycythemia in itself did not seem 
to be any deterrent to longer life. Men- 
tal retardation was noted in 34 chil- 
dren, or 14.5 per cent of the group, but 
it was questionable whether the cardiac 
lesions had had any influence on the 
cerebral circulation which might have 
caused the mental disturbances. Among 
the feebleminded group were 3 Mon- 
golian idiots and 1 microcephalic idiot, 
whose defects were independent of car- 
diac disease. Malnutrition, which was 
observed in 30 per cent of the group, 
was due to the cardiac disease and 
might have contributed to the higher 
death rate. Susceptibility to infections 
was common in the children with con- 
genital heart disease, but 23, including 
1 cyanotic individual, survived attacks 
of pneumonia, 33 had had tonsillecto- 
mies, and several others had had opera- 
tions of various kinds without any un- 
toward effects. 

Patent Ductus Arteriosus — Prog- 
nosis — Ligation of the patent ductus 
arteriosus in 11 patients has been re- 
ported by L. T. Bullock, J. C. Jones and 
F. S. Dolley. 75 In reviewing the gen- 
eral prognosis of untreated lesions of 
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this kind the\ found that 14 per cent of 
the patients had died before the age of 
14 years, 50 per cent before the age of 
30 years, and 71 per cent before the age 
of 40 } ears. Congestive failure, rup- 
ture of the ductus, and bacterial endo- 
carditis were common causes of death. 

Of their series of 11 patients oper- 
ated upon, all but 1 recovered from the 
operation completely and showed im- 
provement thereafter in respect to the 
increased amount of activity which they 
were able to endure without discomfort. 
They had less weakness, palpitation, fa- 
tigue, and dyspnea. The harsh to-and- 
fro murmurs were gone after operation, 
although some patients retained a soft 
systolic murmur; the thrill and the ac- 
centuated pulmonary second sound dis- 
appeared; and the diastolic blood-pres- 
sure increased to normal within 1 or 2 
weeks after operation. The operation 
was more easily performed on the 
younger patients than in adults and it 
was believed that the benefits from the 
procedure would be greater in this age 
group. 

The patent ductus arteriosus of a 7- 
vear-old girl was obliterated by Gross, 
Emerson and Green. 76 Operation was 
performed without great difficulty and 
following it the murmurs and the pre- 
cordial thrill disappeared, the diastolic 
blood-pressure became elevated, and 
there was a decrease in the size of the 
heart. The risk of the operation did not 
seem to be any greater than the com- 
plications, such as bacterial endocardi- 
tis, which might have occurred later if 
the patient had not been treated. 

Rheumatic Fever 

Etiology — Respiratory infections 
bore a close relationship to first attacks 
of rheumatic fever and to recurrences of 
the disease in the children observed by 
Jones and Mote. 77 In 58 per cent of 


a group of children, such infections im- 
mediately preceded the first attacks of 
rheumatic fever and in 66 per cent sore- 
throats preceded the attacks In the re- 
maining number of patients, however, no 
such infections were noted and the rheu- 
matic fever seemed to occur spontane- 
ously. Hemolytic streptococci could be 
recovered from some children who had 
no clinical evidence of symptoms involv- 
ing the respiratory tract. Of the conva- 
lescent patients in inactive stages of the 
disease, who developed sore-throats, re- 
currences of rheumatic fever occurred in 
about one-half of the cases and in about 
one-third of those who had respiratory 
infections. Among all of the children 
who had recurrences of rheumatic fever, 
about two-thirds of the group had just 
recovered from respiratory infections. 

Diagnosis — Various roentgenological 
methods for the determination of the size 
of the heart of rheumatic fever patients 
have been evaluated by Kuttner and 
Reyersbach. 78 For comparison they in- 
cluded the cardiac area, as determined 
from the teleoroentgenogram, the fluoro- 
scopic examination of the patient in an 
oblique position to determine the angle 
of rotation necessary for the clearance 
of the left ventricle from the vertebral 
column, and, lastly, the deviation of the 
barium-filled esophagus caused by pres- 
sure of enlarged auricles or ventricles. 
A group of 101 normal children were 
compared in this manner with groups of 
children with potential heart disease or 
with mitral stenosis. The angle of clear- 
ance was increased in a large number of 
patients with mitral stenosis, in some 
with mitral insufficiency, and in a few 
with potential heart disease, but in the 
last group the determinations were un- 
satisfactory. In the patients with mitral 
stenosis the frontal cardiac areas were 
increased in a fairly large percentage of 
patients. Left auricular enlargement 
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could not be demonstrated in any of the 
children with systolic murmurs and was 
noted in only a few of the children who 
had mitral stenosis of several years’ 
duration. Measurements of the frontal 
areas seemed to be the least accurate 
determinations of heart size and less val- 
uable than the other methods. Most im- 
portant of all was the necessity of fol- 
lowing a case from time to time in order 
to detect changes in the size of the 
heart, rather than the attempt to make 
a diagnosis from a single observation 
alone. 

The Weltmann reaction has been em- 
ployed as a test of the activity of rheu- 
matic infections in children by Klein, 
Levinson and Rosenblum. 79 

The reaction consists of adding various 
amounts of calcium chloride to blood serum 
which has been diluted SO times and observing 
the point at which coagulation by heat occurs. 
Amounts of calcium chloride varying from 
0.1 to .01 per cent of a 10 per cent solution 
were set up in a series of test tubes and equal 
amounts of diluted blood serum were added 
to each tube. The tube in which coagulation 
occurred indicated the amount of chloride 
solution necessary 

In a group of patients with chorea the 
sedimentation rates were usually normal 
or slightly increased. The Weltmann re- 
action followed a similar course. In the 
patients with acute rheumatic arthritis 
and carditis, the sedimentation rates 
were rapid and the Weltmann values were 
low, but the latter tended to return to 
normal before the sedimentation rates. 
In patients with cardiac decompensation 
the sedimentation rate was nearer to 
normal levels, but the Weltmann values 
were elevated, depending upon the se- 
verity of the infection. The sedimenta- 
tion rate seemed to be increased during 
both the exudative stages and the pro- 
liferative stages of rheumatic fever, 
while the Weltmann reaction was ele- 
vated only during the exudative stage 


and returned to normal immediately 
afterwards. A combination of these 2 
types of tests might gi\e a more ac- 
curate picture of the stage of the rheu- 
matic infection. It has served to differ- 
entiate other types of disease, such as 
subacute bacterial endocarditis from the 
rheumatic form. 

Prognosis — The records of 685 chil- 
dren with rheumatic heart disease ob- 
served over a period of 15 years were 
reviewed by Stroud and Twaddle. s0 
About 36 per cent of the group were at- 
tending school, 17 per cent were em- 
ployed and about 6 per cent more were 
able to work but were not employed 
Death had occurred in 21 per cent. Con- 
gestive heart-failure had accounted for 
the majority of deaths, while other chil- 
dren had died of acute rheumatic fever, 
bacterial endocarditis, embolism, and 
pneumonia. More than 80 per cent of 
the children had died before the age of 
16 years, and at an average time of 3 
to 5 years after the onset of their rheu- 
matic disease. Among a group of 27 
girls who became pregnant in later years, 
congestive failure at the time of deliv- 
ery occurred in only 1 instance. Mild 
symptoms of circulatory failure occurred 
in 2 others during the pregnancy but 
they delivered their infants without any 
cardiac disturbance. 

The course of pure mitral stenosis in 
81 children and young adults has been 
followed by Walsh, Bland, and Jones. 81 
Of this group 48 had been observed be- 
fore the definite signs of the mitral 
stenosis developed. In the majority of 
instances, a period of 6 to 10 years 
elapsed from the onset of rheumatic 
fever to the development of the definite 
signs of mitral stenosis. In 14 patients 
the mitral stenosis was not present until 
11 to 20 years after the initial attack of 
rheumatic disease. In the majority of 
instances the rheumatic fever attacks 
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had been mild m these patients and the 
authors concluded that mild forms of 
rheumatic fe\ er led to the prolonged 
course of the disease and favored the de- 
\elopment of pure mitral stenosis. 

Chorea 

Treatment — Successful treatment of 
chorea and rheumatic infections by 
fever induction has been reported by 
Bauer. S2 A group of 70 children, 4 to 
15 years of age, who had chorea were 
treated with the diathermy or with ty- 


phoid vaccine to induce fever. There 
were 51 of these who had had cardiac 
lesions at some time during the period 
of observation. Only 18 patients re- 
quired more than 1 course of treatment. 
In 2 instances, collapse occurred but the 
patients responded well to the adminis- 
tration of adrenalin and ice com- 
presses. Improvement of chorea oc- 
curred rapidly in most instances and 
there seemed to be no deleterious effects 
upon other rheumatic manifestations or 
upon the heart disease. 


INFANT FEEDING 

By Waldo E. Nelson, M.D. 


Breast Feeding 

A somewhat unorthodox plan for 
breast feeding has been recommended by 
Witkin, 88 who advises that young 
mothers express milk manually from 
each breast preliminary to feeding the 
infant in order to clear the lactiferous 
ducts, sinuses, and openings. He be- 
lieves that this is more important and 
easier of execution than the more com- 
monly practiced procedure of completely 
emptying the breasts after each feeding. 
It is stated that, once the outflow of 
milk becomes free and conditioned, the 
breasts take care of themselves and be- 
come adapted to the demands of the 
child. 

Witkin also advises nursing from 
both breasts at each feeding. The mother 
is instructed to nurse the baby 8 to 10 
minutes from one breast, and 5 to 7 
minutes from the other. If the ducts 
and sinuses have been cleared by this 
preliminary expression, the author 
states there need be no fear of the 
breasts retrogressing as a result of not 
being “completely emptied.” 

Breast vs. Artificial Feeding — Ob- 
servations on the relation of gastroen- 


teric disturbances and rashes to various 
types of feeding have been made by Rob- 
inson 84 on a group of 240 infants for 
a period of 20 months. The incidence 
of diarrhea and of rashes was lowest 
in breast-fed infants. No advantage 
was observed in the use of lactic acid 
formulas in regard to such early feed- 
ing difficulties as colic, constipation, or 
regurgitation. Diarrhea occurred more 
frequently in infants fed whole milk 
than in those fed evaporated milk, and 
it was slightly more common in the 
infants receiving simple evaporated milk 
than in those receiving lactic acid-evap- 
orated milk. This latter difference, 
however, was too small to be signifi- 
cant. Infants receiving irradiated milk 
had a somewhat higher incidence of 
rashes than those fed nonirradiated milk. 
All rashes cleared up without change 
of milk. The results are tabulated in 
Tables II and III. 

Soft Curd Milk 

It is generally stated that cow’s milk 
which has been treated in such a way 
that the curd size is smaller and softer 
and more nearly approaches that of 
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TABLE II 

Incidence of Diarrhea in Infants Grouped According to Type of Feeding 


Feeding 

Sub- 

jects 

Diarrheas 

Se\ent> 

Quarter of Year 


Num- 

ber 

% 

i 

2 

3 

1 

2 

i 3 ■ 

4 

Breast 

37 

6 

16 2 

4 

> 

0 

2 

0 

1 4 ! 

0 

N. I E 

30 

16 

53.3 

n 

4 

1 

i 

6 

6 

3 

N. I. E— L. A. 

24 

10 

41 7 

7 

3 

0 

2 

2 

1 4 j 

2 

E.— 135 

26 

11 

42.3 

6 

3 

2 

3 

3 

! 2 ! 

3 

E— 135— L A 

27 

9 

33 3 

8 

1 

0 

1 

1 


? 

E.— 200 

30 

11 

36 7 

9 

7 

0 

1 

1 

j 9 1 

0 

E— 200— L A. 

21 

10 

47 5 

5 

5 , 

0 

2 : 

l 1 

i 5 j 

2 

W M.— 200— A. 

25 

13 

52.0 

11 

2 : 

0 1 

3 

i 

! i 

i 

! 5 j 

i 

4 

Total 

Average 

208 

86 

41.2 

61 ! 

22 

3 i 

15 

, 

i is 

i 

j 

| 40 ! 

i 1 

i ! 

16 


N 1. E. = nonirradiated evaporated milk. 

N. I. E. — L. A. = Nonirradiated evaporated milk with 0.5 per cent lactic acid 
E — 135 = irradiated evaporated milk, 135 U.S.P. units of vitamin D to the reconstructed quart. 
E. — 200 = 200 unit irradiated evaporated milk. 

E. — 200 — L. A. = 200 unit irradiated evaporated milk with 0.5 per cent lactic acid. 

W. M. — 200 — A. = 200 unit irradiated whole milk. 


TABLE III 

Rashes in Infants Grouped According to Type of Feeding 



Sub- 

Rash 

Seventy j 

i 

Other 

Family 

Allergy 

Quarter of Year 

Feeding 

jects 

Num- 

ber 

% 

Slight 

Moder- 

ate 

Allergy 

1 

2 

1 

3 

4 

Breast 

37 

3 

9.3 

3 

0 

0 

1 

2 

1 

0 

0 

N. I. E. 

42 

5 

11.9 

4 

1 


2 

3 

0 

0 

2 

E— 135 .. 

61 

14 

23.0 


4 


4 

8 

4 

1 

1 


51 


12.9 


0 


2 

3 

2 

1 

1 

W. M. — 2 DO . 

49 

m 

18.3 


4 

1 

3 

4 

2 

0 

3 

Total , . 

Average 

240 


15 8 ' 

29 

i 

9 

t 

5 

12 

1 

20 

9 

2 

7 


breast milk is more readily digested. 
Curd size of milk may be reduced by 
such measures as preheating, preheat- 
ing and homogenization as in evapo- 
rated milk, addition of acid, and by pass- 
ing it through sodium-aluminum sili- 
cate, so-called “base-exchanged” milk 
(Lyman, Browne and Otting). 

Reynolds, Macy and Sonders 85 have 
studied the degree of gastroenteric mo- 
tility after ingestion of milks of differ- 
ent curd tension. Serial roentgeno- 
grams were taken after ingestion of 
pasteurized milk, evaporated milk di- 


luted 1 :1, and “base-exchanged” milk. 
Each was mixed with barium sulfate. 
The average gastric emptying times 
were 227, 214, and 193 minutes, re- 
spectively, for pasteurized, evaporated 
(diluted 1:1), and “base-exchanged” 
milks. The roentgenograms taken 10 
minutes after ingestion indicated that 
the soft curd milks (evaporated and 
“base-exchanged”) began emptying 
from the stomach in much less time 
than the pasteurized milk. 

It is concluded that the more orderly 
progression of the soft curd milks 
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throughout the alimentary tract is in 
accord with the metabolic and clinical 
observations upon the nutritive advan- 
tages of the “soft curd milks.” 

Experience in the feeding of infants 
with milk treated with a pancreatic pro- 
teolytic enzyme just prior to pasteuriza- 
tion is reported by Blatt, Harris, Jacobs 
and Zeldes. 80 The addition of the 
enzyme so reduces the curd tension that 
boiling of the milk is unnecessary. The 
curds formed from this milk are soft, 
flocculent, finely divided, and tend not 
to agglomerate. The enzyme treatment 
does not alter the appearance, taste, or 
cream line of the milk. This milk has 
been fed to premature, newborn, and 
older infants in an institution during 
the past 3 years ; it has been used either 
diluted or undiluted in accordance with 


the usual methods of prescribing infant 
formulas. No evidence of milk intol- 
erance was observed and curds w r ere 
rarely seen in the infants’ stools. It is 
suggested that the preparation of an 
infant’s food with cold unboiled milk, 
cold water, and cold sugar solution 
eliminates the dangerous bacterial mul- 
tiplication that occurs during the cool- 
ing phase of previously heated solu- 
tions. Elimination of boiling large 
quantities of milk also reduces the cost 
of preparation and refrigeration and 
materially increases the comfort of the 
workers in the milk laboratory. In the 
author’s experience, infants fed this 
milk (enzylac) compare favorably with 
those in a control group fed formulas 
made from other milks and by other 
methods. 


MEASLES 

By Robert A. Lyon, M.D. 


Etiology — Measles virus has been 
cultivated on the chorio-allantois of the 
developing chick embryo by Rake and 
Shaffer. 87 Material was obtained from 
defibrinated venous blood and from 
throat -washings of patients during the 
first day of the rash of the disease. The 
virus grown in this manner produced 
symptoms of measles in monkeys. The 
virus was found to be resistant to tem- 
peratures as low as 35° C. and to treat- 
ment with 10 per cent anesthetic ether 
at room temperature. 

Complications — Encephalitis follow- 
ing measles has been observed in 13 
children, 2 to 9 years of age, by Geiger 
and Sappington. 88 These patients con- 


tracted measles during epidemics, in- 
volving more than 17,000 persons, in 
San Francisco during the years of 1935- 
36 and 1938-39. Prominent symptoms 
of the encephalitis which developed from 
1 to 8 days after the onset of the rash 
were vomiting, headache, convulsions, 
irritability, rigidity of the neck, and ac- 
celerated pulse rate and cyanosis. The 
pressure of the cerebrospinal fluid was 
usually elevated, and the fluid contained 
larger than normal amounts of protein 
and numbers of mononuclear cells. Four 
patients recovered completely, 4 were 
improving at the time of discharge from 
the hospital, and 5 died, a fatality rate 
of 38.4 per cent. 
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MUMPS 

By Robert A. Lyon, M D. 


Complications — Meningoenceph- 
alitis following mumps in 29 individuals 
has been reported by Tabor and New - 
man. 4,9 The incidence of this condi- 
tion was found to be about 4 per cent 
of the hospitalized cases observed by 
the authors. In 2 of the 29 patients 
the symptoms of meningoencephalitis 
developed before the parotid swelling 
and in the others they developed at 
various times following the parotid in- 
volvement. The most common symp- 
toms of the complication were nausea, 
vomiting, and severe headache. Rigid- 
ity of the neck occurred in various 
degrees in 26 of the patients and in 
10 there was a positive Kernig reaction. 
Other reflexes were not abnormal ex- 
cept in occasional instances. In all but 
2 of the patients there was an increase 
in the number of lymphocytes in the 
cerebrospinal fluid, the number of cells 
ranging from 100 to 1000 cells in most 
instances. Recovery usually occurred 


within a week or 10 days. A follow- 
up study of 9 of these patients showed 
that 4 had persistent symptoms of irri- 
tability, ner\ ousness, or a failure to do 
good work in school. One of the pa- 
tients had experienced attacks of faint- 
ing and another had begun to have 
enuresis following the illness. The pos- 
sibility of permanent involvement of the 
central nervous system with minor men- 
tal disturbances following such enceph- 
alitis was suggested by these studies. 

Treatment — Human convalescent 
serum has been employed with success 
in the prevention of the spread of an 
epidemic of mumps by G. \Y. Kutscher, 
Jr. 90 In a summer camp a group of 
51 susceptible boys who had been ex- 
posed to mumps received human con- 
valescent serum in doses of 8 to 10 cc., 
depending upon their ages, on the fourth 
day after the original case was diag- 
nosed. Only 1 of the exposed children 
contracted the disease. 


THE NEWBORN 

By Robert A. Lyon, M.D. 


Asphyxia 

Etiology — Some of the etiologic 
factors contributing to neonatal as- 
phyxia have been studied by Cole, Kim- 
ball, and Daniels. 91 The degree of 
asphyxia was determined by the condi- 
tion of the baby at birth and the dura- 
tion and amount of resuscitation which 
was necessary to establish independent 
breathing. Methods of resuscitation in- 
cluded aspiration of mucus with a 
tracheal catheter, the administration of 
carbon dioxide and oxygen mixtures, 
the injection of drugs such as coramine, 


and the employment of artificial respira- 
tion. In a series of 5000 newly bom 
infants the incidence of asphyxia was 
greatest in the premature infant. The 
incidence of asphyxia in the newborn 
w r as greater in first born infants; in in- 
fants of young mothers and of those 
over 40 years of age ; in infants of 
mothers suffering from severe illness ; 
in those suffering from trauma during 
delivery, and in those whose mothers 
had received large amounts of sedatives 
and general anesthesia during delivery. 
Some of these factors also caused a de- 
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crease in the gestation period and led 
to the delivery of premature infants. 

The effects of obstetrical analgesia in 
the newborn infant have been observed 
by Kotz and Kaufman. 92 Their series 
consisted of 500 mothers who received 
paraldehyde alone or in combination 
with other drugs, 100 treated by bar- 
biturates and scopolamine, 100 treated 
by other methods and, finally, 100 who 
received no analgesia at all. Infant 
mortality rates were 2.2 per cent of 
the group in which the mothers received 
paraldehyde analgesia and were 2 per 
cent and 1 per cent, respectively, in the 
other groups treated with drugs. These 
were gross mortality rates and it was 
impossible to say that the deaths were 
due to the analgesia itself. Respiration 
was delayed considerably in the new- 
born infants whose mothers had re- 
ceived paraldehyde. The first breath 
was taken on an average of 40 seconds 
after delivery in the paraldehyde group 
and in about 10 seconds in the other 
groups. There was no indication, how- 
ever, that the delay in the initial respi- 
rations caused any subsequent damage 
to the infants who were followed in 
later years. Strange to say, the loss 
of weight, the incidence of fever, and 
dehydration were more frequent in the 
infants of the control group than in the 
group whose mothers received some 
type of drug. 

Congenital Defects 

Congenital cranial softening has been 
studied by Reiss and Boder. 93 The 
condition has been given various names, 
such as congenital craniotabes, cranio- 
malacia, vertex softening and osteo- 
porosis. In a series of 791 newborn in- 
fants, 32 per cent were found to have 
areas of cranial softening, occurring in 
the right parietal bone in 29 per cent, 
in the left parietal bone in 10 per cent. 


and in both bones in 69 per cent. The 
condition was noted more frequently in 
infants born during the winter than in 
those born in the spring and summer 
when the hours of sunshine were 
greater. The percentage of frequency 
of the softening was twice as great in 
the negro race as in the white or Mexi- 
can race, and was greater in infants 
of young mothers, 15 to 19 years, who 
were primipara, and also in those of 
mothers who were older than the aver- 
age. None of the 24 infants delivered 
in breech positions had the defect. Small 
infants had the defect more frequently 
than the larger and longer babies with 
the larger heads. Cranial softening oc- 
curred frequently in infants with facial 
asymmetry, soft cranial sutures, large 
anterior fontanelles and widely sepa- 
rated cranial sutures. Although the 
cranial softening was more frequent in 
the infants of mothers who had had 
diets low in calcium and phosphorus 
during pregnancy, there seemed to be 
a closer relationship between this con- 
dition and the lack of vitamin D intake 
of the mothers. 

The incidence and course of heart 
murmurs in newborn infants have been 
investigated by Lyon, Rauh and Stir- 
ling. 94 Of a total number of 7673 new- 
born infants, heart murmurs were de- 
tected during the first week in life in 
147, or 1.9 per cent. They occurred 
somewhat more frequently in the ne- 
groes than in the white infants, but 
there were no definite indications that 
sex, the month of birth or the birth 
weight had any influence on the inci- 
dence of the murmurs. Syphilis ap- 
parently played no part in the etiology 
of the condition. The majority of the 
murmurs were systolic in time and their 
quality was blowing or rough in an 
equal number of cases. The course of 
the condition could be followed in 92 
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infants of the entire group. Four of 
these had died and 2 were found at 
autopsy to have had congenital heart 
lesions. In the remaining 2 no autopsy 
was obtained and the cause of death 
was not definitely determined. Of the 
remaining 88 infants observed 6 months 
to a year after dismissal from the hos- 
pital, the murmurs had persisted in 
only 14 instances, or 16 per cent of the 
88 infants who were followed. The 
presence of a defect of the interventric- 
ular septum was suspected in 3 but a 
definite diagnosis could not be made in 
the remaining number. When the in- 
cidence of congenital heart disease in 
older children was taken into consid- 
eration, the authors believed that the 
ordinary readjustments of circulation, 
occurring during the first few weeks of 
life, such as the persistence of patencies 
of the foramen ovale and of the ductus 
arteriosus, did not usually produce 
clinical cardiac murmurs. On the other 
hand, many of the infants who have 
true congenital defects of the heart prob- 
ably do not have murmurs during the 
neonatal period but develop them in 
later months of life. 

Feeding 

The influence of complementary feed- 
ing upon the weight of newborn infants 
and upon the subsequent success of 
breast feeding has been studied by San- 
ford. 95 A series of 4622 infants were 
observed over a 9-year period. Dur- 
ing that time complementary feedings 
had consisted of protein milk, lactic acid 
milk, regular milk mixtures containing 
two-thirds parts of milk and one-third 
of water, or one-half milk and one-half 
water, with 5 per cent of added carbo- 
hydrates. Whether the infants received 
a complementary feeding or not, at least 
one-third of the group lost between 5 
to 8 per cent of their weight at birth. 


A complementary feeding gi\en in ad- 
dition to the regular nursing routine 
tended to diminish the average loss of 
weight, and a small number of the in- 
fants lost 10 per cent or more of their 
birthweight. The mixture consisting of 
two-thirds milk, one-third water and 
5 per cent of added carbohydrate gave 
the best results as a complementary 
feeding in preventing the weight loss 
of infants. The infants who \\ ere 
breast-fed only, had a higher average 
of weight loss and the number who lost 
10 per cent or more was greater than 
in the former group. The weight loss 
was reduced somewhat by giving 6 
feedings instead of 5 feedings through- 
out a 24-hour period. The complemen- 
tary feedings, however, tended to di- 
minish the amount of breast milk secre- 
tion. Although a smaller per cent of 
the infants regained their birthweight 
by the tenth day of life when they were 
fed on the breast alone, this was the 
result of the greater drop in weight and 
was not due to the rate of gain there- 
after. As soon as the milk secretion 
of the mother was established, the in- 
fants on the breast alone gained weight 
more rapidly than those who received 
a combination of breast milk and com- 
plementary feeding. 

Hemorrhage 

The incidence of intracranial hem- 
orrhage in the newborn was found to 
be about 0.7 per cent in more than 
19,000 deliveries reviewed by Roberts. 96 
This figure may have been too low be- 
cause a large number of infants who 
died within the first 3 days of life had 
a diagnosis of asphyxia and other con- 
ditions and may have been due to in- 
tracranial hemorrhage. Some of the 
stillborn infants who were not sub- 
jected to autopsy investigation may also 
have died of this condition, especially 
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in the case of negro infant* who were 
infected with syphilis more frequently 
than those of the white race. Intra- 
cranial hemorrhage occurred in 30 in- 
fants who were overweight, in 57 of 
average weight, and in 32 small infants. 
The condition was more frequent in 
infants of primiparas, in those born by 
abnormal deliveries requiring the use 
of forceps, and in those born with breech 
presentations. A series of 66 of these 
patients were followed in later life. All 
had had indications of intracranial 
lesions at birth but 60 per cent were 
entirely normal within 1 to 15 years 
after birth. Fourteen of the group had 
some definite motor or mental disturb- 
ances such as monoplegias, paraplegias, 
and spasticity. It was the conclusion 
of the author that 85 per cent of the 
babies with intracranial hemorrhage 
failed to survive the first 3 days of 
life, but that after this period such 
lesions rarely caused death. The diag- 
nosis of Little’s disease and cerebral 
spasticity could not always be traced to 
intracranial hemorrhage and it seemed 
probable that this condition was not 
due to birth injury but to a degenera- 
tion or malformation of the brain. It 
was interesting to note that such spas- 
ticities were rarely observed in the 
negro race. 

Icterus 

The occurrence of icterus neonatorum 
could not be explained entirely upon 
the excessive destruction of red blood 
cells in the studies of Waugh, Merchant, 
and Maugham. 97 From the examina- 
tion of the blood of a large number of 
newborn infants during the first 9 days 
of life, they noted an increase in bili- 
rubin during the first 4 days followed 
by a fall towards normal levels there- 
after. The appearance of clinical icterus 
of these infants was related somewhat 
to the blood content of bilirubin, since 


the majority of infants with 5 mg. per 
cent of bilirubin or more tended to a 
yellowish discoloration of the skin and 
conjunctivae, but some infants with 
large amounts of bilirubin in the blood 
did not develop icterus while other in- 
fants with lower blood levels were defi- 
nitely jaundiced. Hemoglobin values 
and the volume of packed cells tended 
to fall steadily throughout the 9-day 
period of observation, a trend which 
differed greatly from that followed by 
bilirubin levels. There was also no re- 
lationship between the amount of bili- 
rubin in the blood and the original 
height of the hemoglobin, the fall in 
hemoglobin, and the volume of packed 
cells. Variations in the resistance of 
erythrocytes had no bearing upon the 
degree of bilirubinemia. These facts in- 
dicated a lack of correlation between 
the degree of icterus, the amount of 
bilirubin in the blood, and the develop- 
ment of bilirubinemia on one hand and 
the amount of blood destruction on the 
other. Although blood destruction does 
furnish an increased amount of pigment 
to be removed from circulation, the ca- 
pacity of the liver to function properly 
must be reduced in order to explain 
the occurrence of icterus neonatorum. 

A permanent injury which may have 
resulted from icterus gravis neonatorum 
has been described by Sobel and 
Zucker. 98 The patient, 3% years of 
age, had suffered from a severe attack 
of icterus gravis neonatorum but was 
improving when symptoms of opistho- 
tonos, choreiform movements, spastic- 
ity, and mental deficiency developed. At 
autopsy some of the nerve-cells had dis- 
appeared and others showed evidence 
of degeneration, rarefaction, and there 
was an increase in the amount of peri- 
vascular fat. These lesions were lo- 
cated most numerously in the cerebral 
cortex, and a decrease in the myelin 
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content and in the number of nerve- 
cells occurred in the globus pallidus and 
corpus subthalamicum. A lack of m\e- 
lin was noted in the medulla at the 
lower end of the pyramidal decussation. 
Although these pathological findings are 
not characteristic of nuclear jaundice, 
the symptoms which the child displayed 
were typical of this disease and the 
author suspected that such cortical 
lesions and neurological deterioration 
might occur more frequently than hith- 
erto noted in cases of severe icterus of 
the neonatal period. 

Infections 

Infections of the long bones occurred 
shortly after birth in 3 infants observed 
by Cass." In every instance, a Staph- 
ylococcus aureus was isolated from 
aspirated pus. The epiphyses involved 
were those of the sternoclavicular joints, 
the knees, wrists, and hands. The 
symptoms, which were rather mild m 
nature, included a swelling of the joints 
and a low grade fever. Roentgeno- 
grams usually demonstrated the de- 
struction of the epiphysis; but follow- 
ing the treatment of repeated aspiration 
through the cortex, recovery was com- 
plete and surprisingly little deformity 
or disability remained. No other or- 
gans such as the lungs, skin, peritoneum, 
and meninges were invaded by the staph- 
ylococcus and the infants continued to 
gain weight throughout the illness. 

The various types of staphylococcal 
injections of the newborn have been re- 
viewed by Cass. 100 The most com- 
mon sites of such infections were the 
eyelids and the umbilicus, and the char- 
acteristic exudate was a sticky secretion 
accompanied by crusts and local edema. 
Usually these infections were mild in 
their course, but occasionally they per- 
sisted for a considerable length of time 
and 1 child observed by the author died 


as the result of persistent infection of 
this kind. Other staphylococcal infections 
produced paronychia and septic spots 
on the skin, such as pustules and ab- 
scesses. When the infection invaded 
the deeper layers of the skin to form 
a subcutaneous abscess, the danger to 
the infant was greater. Pemphigus 
neonatorum and Ritter’s disease were 
thought to be caused by the staphylo- 
coccal infections and they seemed to 
spread like other contagious diseases 
Osteoim elitis caused by the staphylo- 
coccus is rare in the neonatal period 
but has been reported. Staphylococcal 
pneumonia, followed by empyema, was 
observed by the author in 1 infant. Had 
the empyema not developed, the posi- 
tive agent of the pneumonia might not 
have been determined and it seemed 
possible that the staphylococcus might 
cause pneumonia more frequently than 
is generally supposed. Meningitis caused 
by the staphylococcus is very rare in 
the newborn and recovery has been re- 
ported with the use of sulfanilamide. 
Septicemia is often overlooked in the 
newborn, according to the author, be- 
cause the symptoms are not necessarily 
as severe as in the adult. A rapid loss 
of weight was a common symptom of 
this disease, when it was associated with 
other lesions in the body, such as ab- 
scesses or osteomyelitis. The staphylo- 
coccus is so widespread that it seems 
probable that many of the infections of 
the newborn are caused by this organ- 
ism. In most instances the response 
of the infant has been good and the 
child makes a complete recovery, but 
in more severe types of the infection 
the septic lesions persist for a consid- 
erable number of days or weeks before 
the infant recovers. In overwhelming 
infections which occur in the infants 
who have little or no resistance, the 
symptoms consist of a toxic rash, high 
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TABLE IV 

D \ta for Females (Chart II) 
(J B McKittmk J Pcdiat ) 


24-Hour Periods 


I 

j 

1 

2 

3 

4 

5 

6 

7 

s 

9 

10 

11 

12 

13 

14 

Maximum 

160 

109 

99 

99 

in 

120 

105 

114 

110 

100 

118 

105 

114 

100 

Average . 

82 

77 

73 

78 

79 

79 

81 

85 

86 

85 

85 

89 

85 

84 

Minimum 

, 55 : 

59 

54 

52 

54 

43 

54 

67 

62 

65 

58 

63 

62 

70 

Number of determina- 
tions. . . 


46 

46 

52 

63 

81 

93 

56 

58 

42 

43 

35 

34 

15 

Number of infants . j 

16 ; 

16 

16 

18 

23 

29 

33 

22 

26 

17 

21 

13 

19 

9 


fever, poor appetite, and a rapid loss 
of weight, and the infant may not sur- 
vive the infection. 

The incidence of bacterial invasion of 
a group of 100 stillborn infants or those 
who died shortly after birth has been 
found to be 8 per cent in the study by 
Brim. 101 Escherichia coli was cultured 
from the liver or spleen in 5 instances 
and types of streptococci in 3 other 
cases. 

Physiological Variations 

The instability of the blood sugar of 
newborn infants during the first 1 or 
2 weeks of life has been demonstrated 
by McKittrick. 102 From the examina- 
tion of blood samples of 73 normal new- 
borns from day to day, he noted a gen- 
eral tendency for the blood sugar to 
drop during the first 2 days of life, 
with the lowest point usually reached 
by the third day. Values of 40 mg. 
per cent were frequently observed in 
the first weeks of life. During the 
second week of life there was a ten- 
dency for the levels to vary between 
60 and 120 mg. per cent with an aver- 
age between 80 and 90. By the end 
of the second week there was less vari- 
tion. As a rule, the male infants had 
slightly lower blood sugar levels than 
female infants. In 1 infant born of 
a diabetic mother, the blood sugar 
dropped to a small percentage but the 


subsequent determinations were not un- 
like those of the normal group. The 
author cautioned against the tendency 
of attributing death to hypoglycemia in 
such instances, since the normal trends 
are so variable and blood sugars may 
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often reach low levels without any un- 
toward symptoms. 

Dextrose tolerance tests of the new- 
born have been reported by Kettering- 
ham. 103 Fifteen normal infants were 
given oral administration of 1.75 Gm. 
of dextrose per kilogram of body weight 
and the blood sugar determinations were 
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TABLE V 

Data for Males ( Chart III > 
(J. B. McKittrick. J. Pcdiat.j 


24-Hour Periods 



1 

2 
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4 
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6 

7 
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. 8 

9 

10 

! n 

12 

i 13 

! 

! 14 
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93 
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109 

111 

110 
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113 
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1105 
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i Q9 

Average 

76 

72 

67 
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81 

83 

! 83 

! 87 
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i 85 

! 86 i 

86 

1 91 
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45 

45 
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56 

54 | 

55 
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67 

59 
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68 I 

; S3 
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54 

57 

76 

92 
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1 

66 
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I 

: 50 

i : 

1 **3 

’ 

i 

42 

1 

1 

13 

Number of infants 

18 

18 

1 18 

22 

27 

34 

36 

25 

i 29 : 

' 1 

19 

24 

1 16 

1 

22 
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made 1, 2, 3 and 4 hours after the mid- 
point of administration of the dextrose. 
In every instance there was a rise in 
the blood sugar but none of the rises 
exceeded normal limits. In 11 of the 
group the amounts of sugar at the end 
of 3 hours were lower than the initial 
determinations, which illustrated the so- 
called hypoglycemic reaction of Foster. 
The fasting level was reached by the 
majority of the infants within 2 hours, 
and by the remainder within 3 hours. 
The group of infants who received milk 
formulas tended to reach maximum 
blood sugar levels within a half-hour 
after ingestion, while the breast-fed in- 
fants did not reach the peaks until 1 
hour had passed. Dextrose tolerance 
curves of infants of diabetic mothers 
were difficult to obtain because these 
infants did not readily nurse or take 
their formulas. Their tolerance curves 
were more erratic and the results were 
not as reliable as in the normal group 
of infants. One such infant who had 
all the clinical signs of hypoglycemia 
was found to have repeatedly high levels 
of blood sugar and its dextrose tolerance 
was decreased. 

Variations in the red blood count of 
newborn infants depending upon the 
time of the ligation of the cord have 
been investigated by Frischkorn and 
Rucker. 104 In a series of about 400 


infants the umbilical cord was tied at 
varying intervals from 1 to 50 minutes 
after birth and blood counts were ob- 
tained. There was very little correla- 
tion between the red cell count of the 
infants and the number of minutes 
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which elapsed before the cord was tied, 
but the infants -whose cords were al- 
lowed to cease pulsating before they 
were tied had higher red counts than 
the infants whose cords -were tied dur- 
ing the pulsating period. The average 
red cell count was about half a million 
greater when pulsation was allowed to 
cease before ligation. The pulsation 
seemed to drive the blood into the in- 
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fant and there was less blood left in 
the umbilical cord vessels. 

The mtradcrnml saline test might be 
used as an indication of the degree of 
congenital edema In order to deter- 
mine the absorption rates in the normal 
newborn, Shapiro 103 tested 60 infants 
during the first few days of life. The 
average time for the disappearance of 
the injected saline was 20 7 minutes, 
with ranges of 17 to 24 minutes in the 
majority of cases. There was no dif- 
ference in the rate at which the material 
was absorbed in males or females and 
the values were not influenced by age, 
birthweight, or degree of weight loss 
during the first week of life. 

Prematurity 

In a review of the subject of pre- 
maturity, Dunham 106 has stated that 
about S per cent of all live births re- 
corded from various localities of this 
country have been premature infants 
weighing less than 2500 grams at birth. 
If a figure of 4 per cent was taken, 
it would mean that about 85,000 in- 
fants were born prematurely in 1936. 
The mortality rates of prematures are 
still very high. Of all of the causes 
of death in the first year of life, pre- 
mature birth accounts for about 46 per 
cent and there has been very little de- 
crease in this number over a period of 
many years. The mortality rates vary 
considerably, according to the weight 
of the child. About 6 to 14 per cent 
of the infants weighing 2000 to 2500 
grams die, while those weighing from 
1500 to 2000 grams have mortality rates 
of 22 to 45 per cent and those weigh- 
ing 1000 to 1500 grams have rates of 
57 to 84 per cent. Many attempts have 
been made in various parts of the coun- 
try to improve the methods of treat- 
ment of premature infants by better fa- 
cilities of hospital care and by providing 


better methods of transporting prema- 
ture infants to the hospital in portable 
heated boxes which prevent undue ex- 
posure and abnormal declines in tem- 
perature. Immediate care of the pre- 
mature infants in both the hospital and 
in the home is an important factor, but 
it is also necessary to provide thorough 
supervision of the infant at home after 
he has been discharged from the hos- 
pital. The preparation of the home 
with adequate equipment and the edu- 
cation of the parents are duties of vis- 
iting nurses and physicians. 

The factors leading to the death of 
453 premature infants have been re- 
viewed by Grier and Lussky. 107 Weight, 
parity, the type of labor, and obstetrical 
anesthesia were given especial attention. 
Mortality rates of the infants increased 
as the birthweight and their period of 
gestation decreased. Deaths were much 
more frequent in the male than in the 
female infants but other factors, such 
as parity, the length of labor, the type 
of delivery, and the use of sedatives and 
anesthesia had no definite effects on 
the mortality rates. 

Tetany 

Treatment — The treatment of tetany 
of the newborn with dihydrotachy- 
sterol has been suggested by Blox- 
som. 108 This drug, which is a frac- 
tion of irradiated ergosterol, is supposed 
to increase the absorption of calcium 
from the intestinal tract and to assist 
in the excretion of phosphorus in the 
urine. The drug can be administered, 
as in the case reported by the author, 
in doses of 50 drops 3 times a day to 
infants who have small amounts of cal- 
cium in their blood serum. A method 
of determining the general status of 
the blood calcium is the measurement 
of the calcium in the urine. When the 
urine contains no calcium there is a 



THE NEWBORN 


519 


tendency for the blood serum levels to 
be low, i. e , at a level producing tetany. 
When the calcium begins to appear in 
the urine, it is probably an indication 
of the rise in the blood calcium levels ; 
when large amounts are present in the 
urine, there may be danger of hyper- 
calcemia. The patient reported by the 
author was an infant 3 months of age 
who responded within 4 days after the 
drug had been administered. Roent- 
genologic examination of the long bones 
of this infant showed no abnormality. 

Placental Transmission of Drugs 

The transmission of sulfanilamide 
from the mother to the fetus by way 
of the placenta and its effect on the 
fetus has been studied by Speert. 109 The 
drug, which was administered to rats 
in daily doses of 1 Gm. per kilogram 
of body weight throughout pregnancy, 
seemed to have markedly injurious ef- 
fects on the offspring. Intrauterine and 
postnatal mortality were greater in the 
treated offspring ; the litter size was 
smaller than normal; the average birth- 
weights were less ; and selective stunt- 
ing was a common occurrence. The 
mothers ate and gained weight through- 
out pregnancy and did not seem to suf- 
fer any ill effects from the drug them- 
selves, so that the injury to the off- 
spring could not be explained on the 
basis of maternal malnutrition. The 
drug seemed to pass readily through 
the placenta of the rat. Although the 
conditions of the experiments were rig- 
orous in that large doses of the sulfan- 
ilamide were given throughout the en- 
tire pregnancy, it seemed possible that 
some harm to the fetus of a human 
mother might result from the occasional 
use of the drug in the treatment of in- 
fections arising during pregnancy. The 
authors cautioned against the prolonged, 


indiscriminate use of this form of 
therapy 

Avitaminosis 

The variations in the ascorbic acid 
concentration in the blood of normal 
newborn infants during the neonatal pe- 
riod have been evaluated by Mindlin. 110 
Concentrations of ascorbic acid were 
found to be considerably higher in the 
plasma of the infants than in the plasma 
of the mother in every instance. The 
average levels of the infants were 1.16 
mg. per cent and of the mothers 0.42 
mg. per cent Shortly after birth the 
amounts of ascorbic acid in the plasma 
of the infant tended to diminish and 
usually reached their lowest levels on 
the third day of life. After that time 
the concentration of ascorbic acid in 
the newborn infants seemed to be de- 
pendent upon their diets. When an 
infant was breast-fed and received a 
milk rich in ascorbic acid, his blood 
levels tended to rise rapidly but rarely 
did they attain the heights of the initial 
concentration. When the ascorbic acid 
in the mother’s milk was small in 
amount, the infant developed a corre- 
spondingly smaller percentage in his 
blood plasma. Ascorbic acid added to 
the mother's diet raised her blood 
plasma level and her infant obtained 
greater amounts from her milk. The 
drop in the concentration of ascorbic 
acid in the newborn infants did not 
necessarily mean that the tissues had 
been depleted of the vitamin, because 
the infant responded rapidly to inges- 
tion of additional amounts of the ascor- 
bic acid. It seemed probable that the 
various stages of this type of avitami- 
nosis follow one another in the follow- 
ing order: The plasma level is first 
diminished and then there is a decrease 
in the ascorbic acid in the various tis- 
sues of the body; next there is a stage 
of asymptomatic scurvy in which there 
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may be demonstrated histologic changes 
in the tissues , and, finally, that period 
of clinical scurvy with gross pathologi- 
cal changes. The plasma levels alone, 
therefore, did not seem to indicate the 
degree of asymptomatic scurvy which 
might be present. 

In their studies of vitamin K, Bray 
and Kelley 111 have noted that the pro- 
thrombin time in 23 newborn infants 
was near adult normal levels at birth 
but became prolonged in most cases dur- 
ing the second and third day and then 
gradually shortened to reach normal 
values by the fifth day of life. In 14 
patients, the prothrombin time was 
never greater than 5 minutes and none 
of these infants showed any tendency 
towards bleeding. In 9 others the pro- 
thrombin times were longer than 5 min- 
utes and 1 of these had a severe cere- 
bral hemorrhage and died, while 3 
others had evidence of bleeding in the 
skin or from cut surfaces. There was 
no relationship between the prothrom- 
bin times and the platelet counts of the 
infants. 

A considerable decrease in the pro- 
thrombin index occurred within the first 
48 hours of life in the series of new- 
born infants reported by Quick and 
Grossman. 112 The index of the pro- 
thrombin 6 hours after birth w'as rela- 
tively high and not very different from 
that of cord blood; at the end of 24 
hours, however, there was a consider- 
able decrease and then a gradual return 
to nonnal during the next 24 hours. 
In some instances the prothrombin 
levels did not return to normal until 
the fifth day of life. When the indices 
are low, vitamin K must be adminis- 
tered in order to prevent bleeding. The 
reason for the spontaneous rise in the 
prothrombin level is obscure. It would 
seem impossible that the small amounts 
of food taken by the infants in the first 


1 or 2 days of life could be responsible 
for the increase in vitamin K which 
usually takes place. 

In the stud}' of the prothrombin in- 
dex of mothers and new-born infants, 
MacPherson, McCallum and Haul- 
tain 113 found considerable variation in 
the levels during the first few days of 
life. In a group of 54 infants tested 
from day to day, decreases in the index 
began within 24 hours after birth which 
usually reached the minimum within 36 
to 48 hours post partum. By the fifth 
day the levels tended to rise and gradu- 
ally became stabilized at about 75 per 
cent. The prothrombin levels were not 
influenced by the type of labor or by 
the type of delivery. The average pro- 
thrombin index of maternal blood was 
above 75 per cent in the majority of 
the 15 mothers examined. Of 5 moth- 
ers with toxemia, 2 had normal pro- 
thrombin indices and 3 had deficient 
amounts. The cord levels of prothrom- 
bin were influenced by the maternal 
levels, but were usually 15 to 20 per 
cent less. The amounts in the cord 
blood seemed to be significantly lower 
when operative procedures were em- 
ployed at delivery. The administration 
of vitamin K and related synthetic prod- 
ucts tended to cause a rapid rise in 
the prothrombin index in the newborn. 
This change usually took place within 
iy 2 to 2 1 4 hours after intravenous ad- 
ministration. When given by mouth, 
the vitamin did not produce much of 
an increase until after 2 hours. Vita- 
min K given to mothers shortly before 
delivery raised the maternal and cord 
levels and also raised the levels within 
the infant’s blood. The maximum bene- 
fits to the infant were achieved when 
the vitamin K was administered orally 
to the mother about 4 to 12 hours be- 
fore delivery. In a series of 16 infants 
with symptoms of cerebral irritation and 
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low prothrombin indices, the adminis- 
tration of the vitamin raised the levels 
and led to an improvement of the symp- 
toms in most cases. It was the con- 
clusion of the authors that the vitamin 
should be given to the mother shortly 
before delivery or to the baby shortly 
after birth in all instances in which 
there was maternal toxemia, premature 
labor, difficult delivery, cerebral symp- 
toms, hemorrhagic disease, severe ic- 
terus, anemia, in cases in which breast 


The prothrombin levels of prema- 
ture infants have been found b\* Hell- 
man and Shettles 115 to be lower as an 
average than those of full term infants. 
The average levels expressed in dilu- 
tion units were 102.5 for 18 mothers 
of full term infants and 126.9 for 9 
mothers of premature infants. In spite 
of the higher maternal levels of the 
latter group, the premature infants had 
only 8.3 units as an average and the 
full term group 22.2 units. 



Chart IV — Average values for prothrombin clotting time in mature and immature infants 
during first 11 days of life Cases with abnormally prolonged prothrombin time (over 2 minutes) 
have not been included m calculating these figures* (Kato and Poncher : J. A. M. A.) 


feeding was impossible, and finally when 
operation of the newborn was necessary 
during the first few days of life. 

Employing micromethods for the de- 
termination of the prothrombin levels, 
Kato and Poncher 114 found that the 
average clotting time of both mature and 
immature infants became shorter during 
the 10 days after birth. The clotting 
time of the blood of premature infants 
fluctuated much more widely during this 
period of time than did that of the mature 
infants, but approximately the same 
levels were reached by the tenth day 
by both groups. 


The feeding of vitamin K to mothers 
before delivery and to their offspring 
was reflected by rises in prothrombin 
levels of the mothers and infants. Shet- 
tles, Delfs and Heilman 116 fed vitamin 
K to mothers for various lengths of 
time during the last month of preg- 
nancy and noted that the levels of pro- 
thrombin in the infants were higher than 
those of a control group. These levels 
were maintained during the first week 
without the usual postnatal drop. Large 
doses given to a group of mothers within 
24 hours before delivery caused eleva- 
tions of prothrombin to 3 times that of 
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untreated patients. Administration of 
the vitamin to infants immediately after 
their birth caused elevations in their 
prothrombin levels but the rise was not 
equal to that produced by maternal in- 
gestion. 

Seasonal variations in the vitamin K 
levels in mothers have been noted by 
\V. W. Waddell, Jr., and D. Guerry 117 
A group of mothers tested in February 
and March had smaller amounts of the 
vitamin than a group studied in April, 


The relationship between prothrombin 
levels and hemorrhagic disease of the 
newborn has been discussed by Quick 
and Grossman. 11S In their studies they 
found that the levels of prothrombin of 
the infants at birth were about 60 to 75 
per cent of normal adult values. Soon 
after birth the levels tended to fall, 
reaching the lowest point during the 
first day of life. The results of others 
have shown that the low points are 
reached on the second or third day of 



Chart V — Various types of prothrombin curves in individual babies 
(Kato and Poncher : J. A. M. A.) 


May and June. The oral administration 
of vitamin K to a small series of 
mothers before delivery tended to in- 
crease the prothrombin index of their in- 
fants. The authors cited several case 
histories of infants with hemorrhagic 
tendencies who were definitely benefited 
by the administration of the vitamin. 
One infant, however, had a massive 
hemorrhage into the right pleural cavity 
and died. 

This and other types of hemorrhage, 
especially those located in the brain, 
may be reduced in frequency if the 
treatment can be started early enough 
to serve as a protective measure. 


life and tend to return to normal by the 
fifth day. Certain types of hemorrhagic 
disease of the newborn which are not due 
to specific diseases, such as hemophilia 
and the congenital absence of fibrinogen, 
are probably due to this sudden drop in 
the prothrombin levels of infants during 
the early days of life. The administration 
of the vitamin K to the infants usually 
raised the blood levels to adequate 
amounts for protection against hemor- 
rhage. It is probable that intravenous 
transfusion accomplished somewhat the 
same result. No direct connection be- 
tween jaundice of the newborn and their 
prothrombin levels has been observed, 
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in fact, some severely jaundiced infants 
have had normal levels of prothrombin 

The relationship of feeding to the 
prothrombin content of the blood of neze- 
born infants has been studied by Salo- 
rnonsen and Nvgaard. 119 Twelve in- 
fants were given regular breast feeding 
12 to 20 hours after birth and 13 infants 
were given extra feedings of a cow’s 
milk mixture beginning 2 hours after 
birth. The latter group failed to develop 
the low levels characteristic of those 
who received breast milk alone It was 
thought possible that the extra feedings 
might have hastened the bacterial me- 
tabolism which creates a supply of vita- 
min K. 

From measurements of plasma fibrino- 
gen and prothrombin in maternal and 
cord blood, Rush 120 found no relation- 
ship between these 2 substances. Both 
substances seemed to be present in nor- 
mal amounts in the mother’s blood at 
the time of deliver}’, but in the cord 
blood normal values of fibrinogen were 
sometimes accompanied by low levels of 
prothrombin. 

Some difference of opinion has arisen 
concerning the effect of storage on the 
prothrombin content of citrated blood. 
This problem has arisen especially in 
regard to the storage of blood in blood 
banks and its subsequent value in the 
treatment of hemorrhage. Reinhold, 
Valentine and Ferguson 121 have found 
that prothrombin concentrations are re- 
duced approximately one-fourth within 


3 da\ s after the blood has been taken 
There is considerable variation, how- 
ever, since some specimens showed no 
change at the end of this time while 
others showed a decrease of prothrom- 
bin to one-half of their original content 
By 6 or 7 days, the prothrombin con- 
tent decreased to approximately one- 
half of its original content and often re- 
mained in this state for long periods of 
time. Even after 3 to 5 weeks, 7 speci- 
mens had 48 to 53 per cent of their orig- 
inal content of prothrombin. Consider- 
ing the fact that the blood is not usually 
kept for very long periods of time, and 
that large amounts are usually employed 
in intravenous transfusions, it seemed 
probable that adequate amounts of pro- 
thrombin would be obtained from the 
average transfusion. 

The amount of prothrombin in blood 
stored in blood banks decreased to about 
40 per cent of its original content over a 
period of 36 days, according to the ob- 
servations of Ziegler, Osterberg and 
Hovig 122 Considerable fluctuations in 
the prothrombin content of samples of 
such blood occurred from day to day 
but the general trend was downward 
over the period of time. Quick 123 also 
noted that decalcified blood which has 
stood for a period of time lost some of 
the prothrombin content and he con- 
cluded that fresh blood was more potent 
than preserved blood in controlling the 
bleeding associated with jaundice. 


DISORDERS OF NUTRITION 

By Waldo E. Nelson, M.D. 


Obesity 

Treatment — The value of benze- 
drine sulfate in the management of 
obesity in children has been studied by 
Kunstadter. 124 Benzedrine sulfate was 


administered to 30 obese children be- 
tween the ages of and 16 years. 
These children were selected after they 
had failed to lose weight on a prescribed 
reducing diet. Many patients had re- 
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ceived thyroid extract in addition to the 
reducing diet. W hen benzedrine sulfate 
was prescribed, the average weekly 
weight-loss of 26 patients who had re- 
ceived continuous treatment for over 2 
weeks was 0.831 pound per week. The 
greatest weight-loss occurred during the 
first 2 weeks of treatment. There was 
little or no variation in the basal meta- 
bolic rate during benzedrine treatment. 
The effect of benzedrine upon the pulse 
rate and the blood-pressure was variable. 
A slight fall in systolic blood-pressure 
occurred in 9 patients, a slight elevation 
in 4, and no significant change in 4 of 
the 25 patients on whom determinations 
were taken regularly. Two patients de- 
veloped a marked bradycardia. Forty 
per cent of the children experienced 
unpleasant reactions at the onset of treat- 
ment. Withdrawal of the drug, how- 
ever, was necessary in only 4 instances 
because of severe reactions. 

The optimal effective dose of benze- 
drine sulfate for obese children was 
thought to be between % and % grain 
(10 and 30 mg.) per day. Weight-loss 
was primarily due to loss of appetite and 
subsequent decrease in food intake. Im- 
provement in the state of mind with 
increase of will-power was thought to be 
a contributory factor. Withdrawal of 
the drug or decrease in the dose usually 
resulted in a return of appetite and an 
increase in weight. Tolerance for the 
drug developed frequently and required 
gradual increase in the dose. The au- 
thors point out that, although benzedrine 
sulfate is frequently an effective adjunct 
in the management of obesity in children, 
it is not a panacea. Social and psycho- 
logic adjustment, including improvement 
of the food habits, should be attempted 
during the course of treatment so that 
when the drug is discontinued, excessive 
food intake with regain of weight will 
not occur. 


Vitamin A 

Determination of Vitamin A in 
Blood — A method for the determination 
of vitamin A and carotinoids in small 
amounts of blood has been described by 
C. D. May, K. D. Blackfan, J. F. Mc- 
Creary, and F. H. Allen, Jr. 125 They 
state that the method apparently pro- 
vides a direct clinical test for the early 
diagnosis of deficiency of vitamin A. In 
infants and children a deficiency of vita- 
min A may be detected by a low level of 
vitamin A in the blood before clinical 
signs appear. Even the earliest clinical 
sign of established deficiency of vitamin 
A, cornified epithelial cells, does not ap- 
pear until the body stores are com- 
pletely exhausted, when vitamin A is ab- 
sent from the blood. Attention is called 
to the fact that when there is impairment 
of absorption of vitamin A, the amount 
of vitamin A and carotinoids in an ordi- 
nary diet is insufficient to prevent de- 
ficiency. In such instances administra- 
tion of large amounts of vitamin A, 
e. g., 50,000 U.S.P. units per day, pref- 
erably in divided doses, will result in the 
restoration of vitamin A storage. A large 
intake of vitamin A, however, must be 
continued as long as there is impair- 
ment of absorption if normal levels in 
the blood and normal storage in the 
tissues are to be maintained. 

The relationship between biophotom- 
eter tests and the vitamin A content of 
the blood of children has been studied by 
Baum and McCoord. 126 No correlation 
was found between biophotometer read- 
ings and vitamin A content of the blood 
of 98 untrained subjects. The percentage 
of subnormal readings approximated 
that observed by Jeans when the au- 
thors’ cases were regrouped by his 
standards. The decrease in number of 
subnormal readings found when trained 
subjects were tested indicates that the 



DISORDERS OF NUTRITION 


525 


TABLE VI 

Apparent Ascorbic Acid Content of Whole Blood in Terms of the Plasma, Red Cells, and 
White Cells — Platelets from Subjects on Diets Deficient in Vitamin C 


Sub- 

ject 

Type of 
Deficiency 

Volume per 
100 cc 
Blood 

Mg. Ascorbic Acid 
Equivalents per 100 cc. 
by Anal > sis 

Calculated mg. Ascorbic 
Acid Equivalents 
per 100 cc. 

Whole Blood 

Red 

Cells 

White 

Layer 

Plasma 

Red 

Cells 

o u 

£3 

11 
£ s 

. n 

a s 
^ M 

PP Ph 

& 

« 

rC 32 
-+J 53 

f-4 U 

J-i 

o 

>> 

* 

>— 1 

1 ) 1) 

Total by 
Addition 

c 

Acute scurvy . . 

35 .0 

1.0 

0.0 

0.0 

3 

0.0 

0.00 

0.00 

0.03 

0.03 


After vitamin C 

35 0 

1.3 

0.3 

0 6 

22 

08 

0.20 

0.21 

0.29 

0 70 

Y 

Acute scurvy 

33.7 

1.1 

00 



0.0 

000 

000 

000 

000 


After vitamin C 

32.4 

1,1 

0.1 

0.3 

12 

0.4 

0.07 

0.10 

0.13 

0 30 

Ly 

Acute scurvy 

46.0 

0.3 

0.0 

0.0 

2 

0.0 

0 00 

000 

0 01 

0.01 


After vitamin C. . . 

51.0 

0.4 

0.0 

0.0 

12 

0.0 

0 00 

0,00 

0 05 

0 05 


After vitamin C 

49.0 

0.4 

0.1 

0.3 

23 

0.3 

0 05 

0 15 

0.09 

0 29 


After vitamin C . . . 

50.0 

0 3 

1.0 

1.1 

38 

1.3 

0 50 

0.55 

0.11 

1.16 

B1 

3 weeks’ experiment . 

51.0 

0.9 

0.2 


29 

0.4 

0,10 

0.15 

0.26 

0.51 


4 weeks’ experiment . 

46.0 

06 

0.1 

0.1 

22 

02 

0.05 

0.05 

0.13 

0 23 

Cr. 

3 weeks’ experiment 

49.0 

0.6 

0.2 

0.2 

28 

0.3 1 

0 10 

0.10 

0.16 

0.36 


4 weeks’ experiment . 

49.0 

0.5 

0 1 

0.1 

26 

0.1 

0 05 

0.05 

0.13 

0.23 


6 weeks’ experiment . 

47.0 

0.4 

0.0 

0.0 


0.1 i 

0 00 | 

0.00 

0.04 

0.04 


12 weeks’ experiment 

48.0 

0.6 

0.0 


3 

0.0 j 





G 

Diet by history . . . . 


0.5 

0.0 


21 

0.3 1 

0.00 


0.11 


Cer 

Diet by history . . 

37.0 

1 1 

0.0 

0.2 

12 

0.2 

0.00 

0 07 

0.13 

0.20 


training factor is important. They con- 
clude that a single reading on the bio- 
photometer is of no value in estimating 
vitamin A deficiency. However, the 
reading obtained by frequent testing with 
the biophotometer did not correlate with 
the blood vitamin A values in this series. 

Vitamin G 

Ascorbic Acid Distribution in 
Blood — Observations on the distribu- 
tion of ascorbic acid in whole blood and 
in various components of it, i. e., plasma, 
red cells, white cells, and platelets, have 
been made by Butler and Cushman . 127 
A summary of their results on subjects 
receiving diets deficient in vitamin C 
are shown in Table VI. On the basis of 
this study they conclude that the appar- 
ent ascorbic acid content of the whole 
blood, or of the white blood cells plus 
the platelets, of persons not suffering 
from infection or leukemia provides an 


index of vitamin C deficiency that ex- 
tends beyond the limits defined by plas- 
ma values. It is thought that the white 
cell-platelet concentration is less de- 
pendent upon fluctuation in plasma con- 
centration than is the whole blood con- 
tent. On the other hand, it is pointed 
out that white cell-platelet analyses will 
not provide maximal information con- 
cerning the saturation of subjects whose 
vitamin C nutrition is relatively good. 
It is stated that the apparent ascorbic 
acid content of red blood cells or of 
whole blood is a better index of satura- 
tion, as differentiated from unsaturation 
or deficiency. 

Vitamin C Nutrition — A method for 
the determination of the state of vitamin 
C nutrition has been suggested by Kajdi, 
Light, and Kajdi . 128 It is pointed out 
that a single plasma vitamin C determi- 
nation is not an adequate criterion of 
vitamin C nutrition. They advise em- 
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ploj ment of plasma ascorbic acid de- 
terminations before and again 4 hours 
after the intramuscular injection of 200 
mg. of cevitamic acid which has been 
dissolved in 5 to 8 cc of physiologic 
saline solution. In their experience, 
plasma ascorbic acid values which are 
obtained 4 hours after the intramuscular 
injection of ascorbic acid and which are 
below 020 mg. per cent are indicative 
of scurvy, while those below 0.60 mg. 
per cent indicate serious depletion of the 
body depots. 

In contrast to the relatively long 
periods of vitamin C depletion neces- 
sary for the plasma ascorbic acid concen- 
tration of adults to fall from the high 
value at saturation to low levels, Mind- 
li n i 20 has shown that the plasms ascor- 
bic acid level of the newborn infant 
responds quite readily to changes in the 
ascorbic acid content of the diet. Thus, 
a short period of ascorbic acid starva- 
tion results in a prompt diminution in 
its plasma concentration. However, this 
does not necessarily signify depletion of 
the tissues to a similar extent. The 
prompt rise in plasma ascorbic acid con- 
centration, which occurred in 1 of the 
infants in the author’s series, with the 
resumption of only a moderate amount 
of dietary ascorbic acid indicates that 
no marked depletion of the tissues could 
have occurred in that interval. It is 
emphasized that the concentration of 
ascorbic acid in the plasma of the new- 
born infant is not a reliable index of the 
degree of asymptomatic scurvy which 
may be present. 

Supplemental Diets — Further stud- 
ies concerned with the effect of supple- 
menting the diets of institutional children 
have been carried out by Roberts, Blair, 
Austin and Steininger, 180 and Roberts, 
Brooks, Blair, Austin and Noble. 131 In 
this study the diets of approximately 100 
boys were supplemented with 2 to 3 


bananas daily during the school year. 
The regular diet of the institution was 
considered adequate in that it fulfilled 
all minimum dietary standards which 
have been proposed. Nevertheless, it ap- 
peared to be susceptible to improvement, 
for the boys receiving the supplement 
showed consistently better growth and 
development by the various measures of 
physical status which were applied than 
did the control boys. These results indi- 
cate that the allowances for the various 
dietary essentials for boys of the ages 
studied should approach the higher 
rather than the minimum standards. 

Mineral Metabolism and Vitamin 
C — A nutritional study which has im- 
plications beyond the scope of the par- 
ticular problem involved has been car- 
ried out by Shepherd, Macy, Hunscher, 
and Hummel. 132 The purpose of this 
particular study was to observe the dif- 
ferences in mineral metabolism of nor- 
mal children when they receive their 
vitamin C from different sources. These 
included synthetic ascorbic acid, an 
orange and lemon juice preparation with 
ascorbic acid added, and natural orange 
juice. Their results showed that the re- 
tention of nitrogen and minerals by the 
children was quite generally improved 
by substitution of fresh orange juice for 
the orange-lemon mixture. When Ys 
grain (20 mg.) of synthetic vitamin C 
(ascorbic acid) was added to the diets 
containing the orange-lemon mixture, 
only calcium retention was significantly 
improved and, although greater relative 
storage of cations to anions occurred, 
the total amount of positive and negative 
minerals stored was reduced. The most 
important observation made in this 
study is the recognition of the need for 
more extensive studies of the nutritional 
qualities of natural and comparable syn- 
thetic products in the diets of children. 
This would appear to be true not only 
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for vitamin C products but for other pro- 
tective foodstuffs as well. 

Vitamin D 

Antirachitic Value — A comparison 
of various prophylactic antirachitic 
agents has been made in the St. Louis 
area by Robinson. 133 This study is in- 
cluded since the results are somewhat at 
variance with reports that were in- 
cluded in this supplement on previous 
occasions in that rickets developed on 
dosages which have been reported by 
other observers as being antirachitic. 
The rachitic agents employed and the 
dosages administered are shown in 
Table VII. Two hundred and forty 
healthy infants were divided into 8 
groups. The majority of these infants 
were studied for at least a year. Evi- 
dence of rickets was found in the roent- 
genograms of 33 per cent of the cases. 
Breast-fed infants receiving 5 drops of 
viosterol in oil daily (800 to 1000 U.S.P. 
units of vitamin D) were protected 
against rickets. In 1 of these, bone 
changes of active rickets developed 2 
months after weaning. Viosterol in oil 
in a dose of 5 drops was not sufficient 
to give protection against rickets in in- 
fants fed nonirradiated milk. Irradiated 
milk containing 135 and 200 U.S.P. 
units of vitamin D to the quart did not 
protect against rickets. Two hundred 
units of whole milk was more protective 
than 200 units of evaporated milk. In 
most of the cases rickets healed spon- 
taneously during the summer months 
without increase of vitamin D. 

Vitamin D Intake and Tooth 
Eruption — The relation of quantitative 
variations in vitamin D intake to the age 
of the infant at the time of eruption of 
the first deciduous incisor has been 
studied by Speidel and Stearns. 134 The 
incisors of 22 infants given an interme- 
diate vitamin D intake, from 300 to 400 


TABLE VII 

Grouping of the Observed Infants 
According to Type of Feeding 
and Source of Vitamin D 


Group 

Feeding 



1 

Breast milk+ viosterol in oil, 5 drops 

2 

Nonirradiated evaporated milk+vi- 
osterol m oil, 5 drops 

3 

Nonirradiated evaporated m ilk + vi- 
osterol in oil -f lactic acid 

4 

135 unit evaporated milk 

5 

135 unit evaporated milk + lactic acid 

6 

200 unit evaporated milk 

7 

200 unit evaporated milk +lactic acid 

S 

200 unit fresh homogenized milk 


units daily, showed the earliest mean 
age of eruption, 24.68 weeks. The erup- 
tion of the incisors of 17 infants with a 
low vitamin D intake, from 135 to 270 
units daily, was delayed to a mean age 
of 28.29 weeks. The incisors of 6 in- 
fants with a high vitamin D intake, over 
1800 units daily, also showed a delay 
in eruption, the incisors appearing at a 
mean age of 27.16 weeks. While these 
observations may point to a relation- 
ship, it must be borne in mind that only 
a small number of infants has been 
studied. Among 6 infants who had the 
300 to 400 units intake, but who were 
subject to illnesses, the mean age of in- 
cisor eruption was 29.0 weeks. Although 
this group is small, these data indicate 
that illness delays tooth eruption and that 
the early eruption age is more nearly 
normal. It is noted that response of den- 
tal eruption to variations in vitamin D 
intake tends to parallel the responses of 
linear growth and mineral retention to 
the same influence during infancy. 

Effects of Vitamin D and Parathy- 
roid Extract on Rickets Metabolism 
— A study to determine the comparative 
effects of vitamin D, dihydrotachysterol 
(A.T. 10), and parathyroid extract on 
the disordered metabolism of rickets 
has been carried out by Albright, 
Sulkowitch, and Bloomberg. 135 The 
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metabolic effects of A.T. 10 and of the 
parathyroid hormone were studied on 
a patient with \itamin D-resistant rick- 
ets. A.T.10 did not cause the marked 
rise in urinary phosphorus excretion 
which it causes in patients with deficient 
parathyroid glands. This difference is 
explained by the hypothesis that the 
other action of A.T. 10 — to increase cal- 
cium absorption — leads to a decreased 
activity of the patient’s own parathyroid 
glands which, in turn, leads to a de- 
creased urinary phosphorus excretion. 
A.T. 10, however, did cause an increase 
in the urinary prosphorus excretion and 
cfid lead to an increased negative phos- 
phorus balance. In these respects its ac- 
tion was different from that of vitamin 
D. These observations support the hy- 
potheses which hold that both A.T. 10 
and vitamin D have 2 actions, i. e., to 
increase calcium absorption and to in- 
crease phosphorus excretion in the urine, 
but which also state that the ratio of the 
second of these actions to that of the first 
is greater with A.T. 10 than with 
vitamin D. The data also support the 
hypothesis that it is because of this 
difference alone that A.T. 10 is not anti- 
rachitic. The most striking effect of the 
parathyroid hormone was in increasing 
the urinary phosphorus excretion. On 
the basis of these data it is suggested that 
the action of vitamin D, A.T. 10, and 
parathyroid hormone on calcium and 
phosphorus metabolism can be depicted 
as follows: 



Calcium 

Absorption 

Phosphorus 
Excretion 
in Urine 

Vitamin D 

+++ 

+ 

A. T. 10 

-t- 


Parathyroid extract. . 

0 

++++ 


As one proceeds down the series — vita- 
min D, A.T, 10, parathyroid hormone — 


the action on calcium and the phosphorus 
metabolism asserts itself more rapidly 
and lasts a shorter time. 

Vitamin D Resistant Rickets — 
There are now on record a few authen- 
tic cases of rickets occurring in children 
past the age of infancy in which the con- 
dition is resistant to vitamin D therapy 
but in which healing can be induced bv 



Fig, 4 — W. D., in April, 1931, at the age 
of 8 years, 2 years after onset of illness. Note 
enlargements at wrists and ankles. (Bakwin, 
Bodansky and Schorr : Am. J. Dis. Child.) 

extremely large doses of vitamin D . An- 
other case of this type is reported by 
Bakwin, Bodansky and Schorr. 136 

A white boy, after an infancy and an early 
childhood which are described as normal ex- 
cept for repeated convulsions of undetermined 
origin, began at the age of 6 years to have 
difficulty in walking. At the age of 8 years, 
when the child was first observed, he had 
swelling of the wrists, ankles and costochon- 
dral junctions. Roentgenograms of the ends 
of the long bones showed changes character- 
istic of rickets. The shafts were well calcified. 
The value for serum calcium was about 11.0 
mg., and for inorganic phosphorus about 2.0 
mg. Renal function was normal and remained 
so during the entire period of observation. 
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Despite treatment with vitamin D m fairly 
large amounts (up to 40,000 U per day), 
ultraxiolet radiation, calcium diphosphate, cal- 
cium gluconate administered by mouth and 
intra\ enously, alkalies and dihydrotachy sterol, 
the boy became progressively worse until he 
was finally unable to stand without support. 



Fig 5 — Roentgenograms of forearms, wrist 
and leg of W. D. made in December, 1937, 

8 years after the onset of rickets Epiphyses 
are irregular and show some deposition of cal- 
cium in rachitic zone. The bones, particularly 
of leg, show marked osteoporosis. (Bakwm, 
Bodansky and Schorr : Am J. Dis. Child ) 

At that time roentgenograms showed progres- 
sive decaldfication of all of the bones. The 
parathyroid regions were explored, but no 
parathyroid tissue was found. Examination 
of the blood for vitamin D revealed that large 
amounts were being absorbed. 

During the 7 years that the boy was under 
observation the serum calcium fell from an 
initial value of 11.0 mg. to about 10.1 mg, 
and the serum phosphorus from 2,0 mg. to 
1.5 mg. The value for serum phosphatase, 
about 45 units in 1933, rose to over 70 units 


in 1937. When the boy was receiving no extra 
vitamin D, the calcium and phosphorus bal- 
ance showed poor retention, most of the in- 
gested calcium being lost in the stool; after 
large dosages of vitamin D (40,000 and 110,- 
000 units daily) there was good retention of 
calcium and phosphorus. After the adminis- 
tration of massive doses of vitamin D (1,000,- 
000 units daily), the rachitic changes disap- 
peared and the serum calcium, phosphorus, and 
phosphatase returned to normal levels. The 
boy remained normal except for his rachitic 
deformity, but it was necessary for him to 
continue large amounts of vitamin D to pre- 
vent relapse. 

Amino-Acids 

Studies to determine whether the 
nitrogen metabolism of the body can be 
satisfied by the oral or parenteral admin- 
istration of the amino-acids of hydrolyzed 
casein are being carried out by Shohl, 



Fig. 6 — W. D. in 1938, at age of 16 years, 
after rachitic healing. Height was 132 cm. 
(Bakwin, Bodansky and Schorr: Am. J. Dis. 
Child.) 

Butler, Blackfan, and MacLachlan . 137 
This is apparently the first attempt to 
feed human beings with amino-acids as 
the sole source of nitrogen. It has been 
shown previously by other workers that 
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casein at a level of 8 to 18 per cent of the 
dry diet provides adequate protein intake 
for rats. In this study the authors pro- 
posed to ascertain whether the amino- 
acids derived from casein were adequate 
for nutrition so far as could be determined 
by nitrogen balance measurements over 
short periods of tune. The product em- 



Fig. 7 — Roentgenogram of W. D. made in 
July, 1938, showing complete healing after 
massive doses of vitamin D. (Bakwin, Bo- 
dansky and Schorr : Am. J. Dis. Child.) 

ployed was an enzymatic hydrolyzate of 
casein which contained 11.9 per cent of 
nitrogen, of which over 60 per cent was 
present as amino-acids. No protein was 
demonstrated by chemical tests. The ab- 
sence of native casein was also shown 
by negative sensitization tests on guinea- 
pigs. 

The amino-acids when supplemented 
with the non-nitrogenous dietary essen- 
tials gave positive nitrogen balances in 
all instances. It was also found that 
positive and sufficient nitrogen balances 


were obtained by the intravenous admin- 
istration of hydrolyzed casein together 
with glucose and sodium chloride. In 
most instances, however, there were un- 
toward reactions, most prominently an 
elevation of body temperature. The au- 
thors emphasize that further study is 
necessary to identify and remove the 
cause of these febrile reactions, which in 
their experience have limited the clinical 
utility of this form of intravenous nu- 
trition. 

Subsequent studies by Shohl and 
Blackfan 138 demonstrate that positive 
nitrogen balances of the same degree are 
obtained by intravenous administration 
of similar amounts of a crystalline 
amino-acid mixture and of casein hydrol- 
yzate. It is of interest that the nitrogen 
balances were comparable with these 2 
products since nearly one-fourth of the 
amino-acids of the crystalline product 
were in the inactive form. The rise in 
temperature which sometimes accom- 
panies the intravenous administration of 
amino-acids occurred as frequently with 
casein hydrolyzate as with crystalline 
amino-acid mixture. 

Carbohydrate Requirements 

Studies have been carried out by Hey- 
mann 139 in an effort to explain the rela- 
tively greater carbohydrate requirement 
of infants and children. It is pointed out 
that the normal diet of the breast-fed in- 
fant at 3 months of age contains, in per- 
centage of total calories per kilogram 
of body weight per day, about 4 times 
more carbohydrate than the normal diet 
of a 6-year-old child and 10 times more 
than the diet of an adult. To throw 
some light on the reasons for these dif- 
ferences, the glycogen content of liver 
and muscle tissue was determined for 
normal and for fasting animals 8 to 11 
days old, 10 to 12 weeks old, and 2 to 
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3 years old. It was observed that the 
livers of 6- to 8-day-old rats, rabbits, 
and dogs contained one-half to one- 
quarter of the amount of glycogen per 
100 grams of fresh tissue as did the 
livers of older animals. The author 
thinks it unlikely that the high rate of 
glycolysis in liver tissue of baby rats and 
human infants causes the low storage of 
glycogen in the liver because neither the 
cortex nor the medulla of the kidney 
showed a similar diminution in glycogen 
content in spite of a similarly high rate 
of glycolysis in the kidney tissue. 


While the underh ing metabolic differ- 
ences between infants and adults are not 
apparent from these studies, some of the 
reasons for the higher carbohydrate re- 
quirement of infants and children ap- 
peared to be : ( 1 ) For infants , ( a ) 
hypoglycemia is easily produced by car- 
bohydrate starvation, ( b ) the presence 
of low glycogen reserves in the liver, and 
( c ) the importance of carbohydrate for 
water retention. (2) For children , (a) 
hypoglycemia is easily produced by car- 
bohydrate starvation, and (b) the pro- 
nounced tendency to ketosis. 


PARASITIC DISEASES 

By Waldo E. Nelson, M.D. 


Incidence — A recent survey to deter- 
mine the incidence of intestinal parasites 
in children of Toronto by Kuitunen- 
Ekbaum 140 is of interest because of the 
high rate of infection. Of 438 children, 
147, or 33 per cent, were found to har- 
bor 1 or more species of protozoa or 
helminths as shown in Table VIII. A 
pinworm survey of 843 children was 
made in 3 separate medical institutions. 
The average percentage of infection for 
all age groups was found to be 48.63. 
In view of these data, the question might 
well be raised whether the incidence of 
intestinal parasites in children is much 
more frequent than generally believed. 

Giardiasis 

Further observations by Veghelyi 141 
convince him that Giardia lamblia are in 
some instances pathogenic for man. The 
3 characteristic manifestations are said 
to be abdominal complaint, anemia, and 
retarded development. It is his opinion 
that the symptoms of children infected 
with Giardia lamblia are due to disorders 
of absorption. He believes that the para- 


TABLE VIII 

Species of Parasites Found in Children 
in Toronto 


Species of Parasite Member of Instances 

Blastocystis hominis 47 

Chilomastix mesnili 9 

Giardia lamblia 41 

Trichomonas hominis . . 3 

Endamoeba histolytica 4 

Endamoeba coli SS 

Diendamoeba fragilis 2 

Endolimax nana 15 

Iodamoeba buetschlii 3 

Diphyllobothrium latum 1 

Species of Taenia 1 

Ascaris lumbricoides 5 

Trichocephalus trichiurus 1 

Enterobius vermicularis 16 


sites practically cover the active surface 
of the intestine and interfere with ab- 
sorption by forming an impermeable 
layer. The degree of impairment is 
thought to be proportional to the area of 
intestinal surface rendered inactive. If 
this surface is small, the capacity for ab- 
sorption may remain adequate, and no 
symptoms arise. This is thought to be 
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TABLE IX 

Results of Blood Counts in 3 Cases of Trichinosis 


■ — 1 — “ 

| May 8. 1938 

1 . 

May 20, 1938 

j 

j Hemo- 
| globin 

* (y 

! /O 

1 ! 

1 

No of Red | 
Blood Cells 

1 

No of 
White 
Blood i 
Cells 1 

1 Pol>- 
mor- 
phonu- 
clears 
Tc 

i Lym- 
pho- 
cytes 
fo 

Eosino- 

phils 

% 

No. of 
White 
Blood 
Cells 

Poly- 

mor- 

phonu- 

clears 

% 

Lym- 

pho- 

cytes 

% 

Eosino- 

phils 

% 

T. M. ! 80 i 

5,370,000 

16,500 

57 

7 

36 

12,600 

27 

22 

51 

R.M. i 80 

4,210,000 

i 15,100 

63 

24 

13 

12,900 

30 

29 

41 

F. M. | 75 

1 

4,610,000 

j 17,100 

77 

12 

11 

9,900 

34 

36 

30 


the explanation of the fact that in many 
instances infected persons show no 
symptoms. On the other hand, infec- 
tions may be severe enough to cover ex- 
tensive intestinal surfaces, thus leading 
to a condition similar to atrophy from in- 
anition. The state is further aggravated 
by the fact that besides foodstuffs, other 
important substances, such as bile and 
vitamins, are not absorbed, and also that 
a great part of the available supply of 
calcium and magnesium is expended in 
binding the excess of free fatty acids. 
Absorption of fat and excretion of bile 
pigment in the urine were examined in 
17 children infected with Giardia lamblia. 
None of them showed evidence of dis- 
ease other than the parasitic infection. 
Fat absorption was found to be greatly 
defective, and only a small part of the 
normal amount of urinary pigment was 
excreted. The resulting difficulty in ab- 
sorption gave rise to symptoms of ane- 
mia and retardation of development. All 
the symptoms disappeared after the ex- 
pulsion of the parasites. The fat absorp- 
tion in the intestine and the pigment 
content of the urine became normal, 
anemia improved, and rapid growth 


ensued. Acetarsone and acridine com- 
pounds were used in treatment. 

Trichinosis 

Diagnosis — The importance of look- 
ing for larvae in the blood of patients 
suspected of having trichinosis is em- 
phasized by the report of Failmezger 
and Spalding. 142 Three children of a 
family of 6 were admitted to the hospital 
on the same day. All 3 patients were 
acutely ill and had pain and soreness in 
the back and in the extremities, asso- 
ciated with fever and with edema of the 
face and the eyelids. The blood counts 
are shown in Table IX. The intrader- 
mal test was performed with trichinae 
antigen. Negative results were obtained 
in all 3 children, 9 and 18 days, respec- 
tively, after their hospital admission. The 
diagnosis of trichinosis was proven by 
finding the larvae in the blood of all 3 
patients by the method described by Kol- 
mer, Boerner and Garber, in which 10 
cc. of venous blood is mixed with 25 cc. 
of a 2 per cent solution of acetic acid 
and centrifuged thoroughly and the sedi- 
ment is examined directly or by smears 
stained with Wright’s stain. 



POISONING IN CHILDREN 


533 


POISONING IN CHILDREN 

By Waldo E. Nelson, M.D. 


Alcohol — Treatment — Successful 
treatment with insulin and glucose of 
acute alcoholism in a small child is re- 
ported by Taylor and Cross. 143 The 
treatment is based upon experimental 
observations that the toxicity of alcohol 
is inversely proportional to the level of 
the blood sugar. Thus, in rats the lethal 
concentration of alcohol is 20 per cent 
higher when the blood sugar level is 100 
mg. per cent than when it is 70 mg. per 
cent. It has also been shown that in rab- 
bits the utilization of alcohol by the or- 
ganism is a function of the concentration 
of blood sugar and is affected by insulin. 

The child, a colored male 3 $4 years 
of age, had drunk J4 pint (250 cc.) of 
rubbing alcohol and was comatose when 
admitted to the hospital. Two intrave- 
nous injections, each consisting of 5 
ounces (150 cc.) of 10 per cent glucose, 
were administered and 10 units of insu- 
lin were given intramuscularly with the 
latter administration of glucose. 

Bromide — Two instances of bromide 
intoxication in 3- and 4-year-old chil- 
dren, respectively, are reported by Har- 
ris. 144 In both instances the evidences 
of bromide intoxication were observed 
after fairly long periods of medication 
with sodium bromide; 1 child had re- 
ceived 15 grains (1 Gm.) 4 times per 
day and the other, 15 grains (1 Gm.) 3 
times daily. Bromide intoxication in in- 
fants and children has been practically 
unknown although it is not uncommon 
in adults. It is quite possible, however, 
that it occurs more frequently in chil- 
dren than is generally supposed and that 
there is a failure to recognize the rela- 
tionship between the clinical course and 
its cause. 

The symptoms of bromide intoxica- 
tion, while varied, are described as pre- 


senting a fairly definite clinical syn- 
drome. The onset is apt to be insidious. 
The first symptom is an unusual hyper- 
excitability ; the bromide medication 
may be increased to counteract this com- 
plaint. In addition there are a slurring 
of speech, uncontrollable generalized 
tremor, and difficulty in walking due to 
a marked ataxia. There may be halluci- 
nations, both auditory and visual. If in- 
toxication is severe, there may be stupor, 
or even coma and death. Swallowing 
may be difficult and the mucous mem- 
branes dry. The pupils may be unequal 
and react sluggishly to light. Super- 
ficial reflexes may be absent and deep 
reflexes diminished. There may or may 
not be an elevation of temperature. 
There is usually no rash. This is an im- 
portant point as, in the absence of the 
characteristic cutaneous lesions, the pos- 
sibility that bromides are the cause of the 
psychic and neurologic changes is even 
more apt to be overlooked. 

The diagnosis is established by deter- 
mination of the bromide concentration in 
the blood. The level of the blood bro- 
mide concentration at which toxic man- 
ifestations occur has been arbitrarily set 
at 150 mg. per 100 cc. of blood. 

Ephedrine — An instance of ephed- 
rine poisoning in an infant 5 months of 
age, in which the clinical picture showed 
a combination of features common to 
both atropine and to strychnine poison- 
ing, is reported by Lapin and Weich- 
sel. 145 Instructions had been given by 
a physician to instill 2 drops of a 3 per 
cent aqueous solution of ephedrine sul- 
fate into each nostril of the baby at in- 
tervals of 4 hours. The mother, how- 
ever, had instilled the drug practically at 
hourly intervals so that at least 20 doses 
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had been given within a period of 36 
hours At this time the mother noticed 
extreme nervousness and irritability of 
the infant. The examination shortly 
afterwards re\ealed an acutely ill child. 
King m the position of opisthotonos 
There were paroxysmal contractions of 
the musculature, lasting for several sec- 
onds and appearing at intervals of about 
10 minutes There was marked tonic 
spasm between these parox\sms The 
temperature was 101° F (38 3° C); 
the face was pale, the skm was cold and 
clammy The deep reflexes were in- 
creased , the pupils were widely dilated ; 
the palatal reflexes w'ere absent , and the 
child could not, or would not, swallow' 

The treatment consisted of morphine 
sulfate %4 grain (1 mg.) hypodermi- 
cally and a gastric lavage. The symp- 
toms disappeared after a period of 8 
hours 

Lead — Glycosuria is not an infrequent 
occurrence in children wnth lead poison- 
ing Studies to determine the cause of 
the glycosuria m this condition have 
been made by Goettsch and Mason 140 
In the case studied by them the glyco- 
suria persisted for 5 weeks, the concen- 
tration of urinary sugar decreasing as 
convalescence progressed The level of 


the blood sugar was consistently normal 
or lower than normal, and the urinary 
concentration of sugar remained rela- 
te ely constant irrespective of the diet 
In view of these findings, they suggest 
that the glycosuria in lead poisoning is 
renal in origin and may be classified as 
renal glycosuria In a survey of 8 cases 
of lead poisoning with glycosuria, the 
blood sugar values were normal in 5 ; in 
3 cases in which dextrose tolerance 
curves were obtained, the curves were 
not of the diabetic type. Glycosuria did 
not appear to alter the prognosis m these 
cases of lead poisoning 

On the basis of their experience, 
Haverfield, Bucy, and Elonen 147 state 
that the acute manifestations of lead 
encephalopathy can be relieved by sur- 
gical decompression. They believe that 
surgical decompression of the brain may 
not only be a life-saving measure but 
may be instrumental m preventing such 
sequelae as mental retardation, paraly- 
ses, tremors, and disturbances of vision 
General and not local anesthesia should 
be employed during operation m these 
cases Apparently either a suboccipital 
or a subtemporal decompression may be 
effective Which will be employed must 
depend upon the exigencies of the case 


POLIOMYELITIS 

By Robert A. Lyon, M.D 


Incidence — The incidence of polio- 
myelitis, reported by Dauer 148 during 
the year 1938, was 1 3 per 100,000 pop- 
ulation. In 1939 the number of cases 
was 7331, or a rate of 5.6 per 100,000 
population. During this latter year, the 
highest rates occurred in Arizona, New 
Mexico, South Carolina, and Minnesota, 
and slightly lower rates m Michigan, 
Utah, and California. In isolated com- 


munities, rates of 30 or more per 100,- 
000 population occurred. 

Bulbar Paralysis — An epidemic of 
poliomyelitis which included an un- 
usually large number of bulbar cases 
has been reported by Stebbins, Gillick 
and Ingraham. 149 Of a total of 20 cases 
of poliomyelitis, 13 were afflicted with 
bulbar paralysis and 12 of these died, a 
fatality rate of 60 per cent for the entire 
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epidemic. The ages of these patients* 
varied from 4 months to 21 years. In 
only 2 of the bulbar cases had tonsillec- 
tomy been performed ; in 1 case, 2 weeks 
preceding the onset of the disease, and 
in the other 4 years previously. A search 
for contributing factors yielded no defi- 
nite evidence of a vector or the contami- 
nation of any substance with which the 
group had contact. 

Effects on Mentality — No abnormal 
effects of poliomyelitis upon the subse- 
quent mentality of a group of patients 
could be detected by Gordon, Roberts 
and Griffiths. 150 Stanford-Binet tests 
were administered to 98 children who 
had recovered from poliomyelitis 1 1 
months to 15 years previously. The 
curve of distribution of the results fol- 
lowed very closely the normal curve of 
distribution for that type of population. 
The sex and the age of the patients at 
the onset of the disease did not influence 
the intelligence levels. The interval be- 
tween the time of the infection and the 
time of the testing was inconsequential, 
and the occurrence of cerebral symptoms 
during the attacks likewise had no effect 
upon intelligence. The authors called 
attention to the fact that the deprivation 
of the child from school because of the 
prolonged convalescence from poliomye- 
litis and the crippling effects of the dis- 
ease might produce personality changes 
and emotional disturbances simulating 
mental retardation. 

Second Attacks — In poliomyelitis 
these may be due to infection with dif- 
ferent or more virulent strains of the 
virus. Employing a virulent virus iso- 
lated by Flexner from a patient of the 
Philadelphia epidemic of 1932, Too- 
mey 151 was able to produce poliomyelitis 
in monkeys which had had previous 
attacks of the disease or had resisted 
the infection of heterologous types of 
poliomyelitis virus. Even animals which 


had recu\ered from s>e\ere infections 
of poliomyelitis virus were observed to 
contract second attacks of the disease 
w hen inoculated with large doses of the 
Philadelphia virus. 

Methods of Infection — The intracu- 
tancoiis route of poliomyelitis infection 
is probably very uncommon, according 
to the observations of Stimpert and Kes- 
S el.i32 They were able to infect some 
monkeys by the intracutaneous injection 
of certain virulent strains of the virus 
but the results were not constant. The 
degree of immunity which the monkeys 
developed by this type of injection 
varied considerably, and was not related 
to the virulence of the strains injected. 

The virus obtained from human stools 
has infected chimpanzees when it was 
administered by several portals of entry. 
Howe and Bodian 153 inoculated 3 ani- 
mals by introducing the material into 
the stomach with a stomach tube on 5 
successive days. Two other animals had 
their olfactory tracts cut and then were 
given the stool material intranasally and 
by mouth. All except 1 of the entire 
group of 5 chimpanzees contracted polio- 
myelitis, so that the nose, mouth and 
stomach seem to be portals of entry of 
the virus in this particular species of 
animal. 

Toomey 154 has been able to isolate the 
virus of poliomyelitis from the stools of 
patients with that disease but he was 
unable to obtain the virus in this man- 
ner from 2 experimental animals who 
had been injected intracerebrally with 
the virus. 

The virus of poliomyelitis has been 
recovered from the stools of healthy 
contacts by Kramer, Gilliam, and Mol- 
ner. 155 In an institution in which sev- 
eral patients developed poliomyelitis, 
the stools of 3 of a group of 12 healthy 
children who were exposed were found 
to contain the virus. Three other chil- 
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dren who had some le\er but no other 
clinical signs of the disease, and 1 
healthy adult who had been caring for 
the children also had the virus in their 
stools. In 2 patients the virus was re- 
covered twice at intervals of 19 days 

Further work verifying the presence 
of poliomyelitis virus in human stools 
has been reported by Paul, Trask and 
Yignec. 156 Of an entire group of 53 
patients, in the first 4 weeks of their ill- 
ness, 8 had stools in which the virus 
could be detected. The virus could be 
obtained in any of the first 4 weeks of the 
disease but was not obtained in later pe- 
riods. The virus occurred more often 
in the stools of children 2 to 5 years 
of age than in older patients and was 
recovered most frequently from patients 
with nonparalytic types of disease. The 
stools of patients suffering from other 
infections did not contain the virus nor 
did those of 8 healthy individuals who 
had been in close contact with the in- 
fection. 

The presence of the virus in the sezv- 
age of 3 large cities during 7 epidemics 
of poliomyelitis has been detected by 
Paul, Trask and Gard. 157 The virus 
could be recovered most readily in sew- 
age samples taken close to isolation hos- 
pitals. It seemed probable that the 
virus was viable for a distance of at 
least 300 feet in the flowing sewage and 
that large quantities of virus might be 
present at certain times. 

Treatment — The mechanical respi- 
rator has been a valuable instrument 
for the treatment of respiratory paral- 
ysis following poliomyelitis. The re- 
sults of its use have been reviewed by 
Wilson, 158 The several types of pa- 
ralysis which may be caused by polio- 
myelitis include that of the intercostal 
muscles and of the diaphragm, a dis- 
turbance of the nerve centers of respi- 
ration in the medulla, and finally the 


collection of mucus m the pharynx ac- 
companying paralysis of the local mus- 
cles. Good effects from the respirator 
can hardly be expected in types of bul- 
bar or medullary paralysis and many of 
the unfavorable results and deaths which 
have resulted in spite of the use of the 
respirator do not indicate that the 
method is valueless. In cases in which 
the intercostal muscles or diaphragm 
are involved, the patients may profit 
well by the use of the instrument. The 
purpose of the respirator is to give rest 
to the affected muscles and the author 
stressed the importance of the early de- 
tection of signs of weakness of muscles 
of respiration and the immediate use of 
the respirator in such cases. He de- 
scribed 2 or 3 other types of mechan- 
ical respirators which have been sug- 
gested. One was the development of 
a large respirator which could accom- 
modate several persons at a time and 
would allow for more movement of the 
patients. Another type was a smaller 
contrivance in the form of a jacket 
which would fit tightly around the chest 
and provide immediate relief for a pa- 
tient besides allowing considerable more 
freedom of movement. Also of impor- 
tance is a co-ordinated program which 
would provide facilities for mechanical 
respiration for a larger portion of the 
population. If the expense of the equip- 
ment could be shared and duplication 
avoided, many more communities could 
derive benefit from the respirators. 

The advantages of the underwater 
exercises for children with poliomye- 
litis have been reviewed by Hansson. 159 
A total number of 54 patients with var- 
ious types of paralysis were treated 
by the underwater method, while an- 
other group received the usual therapy 
of heat, massage, electrical stimulation 
and muscle re-education. No differ- 
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ences in the percentage of muscle re- 
covery were noted in the 2 groups but 
the pool gave the patients a sense of 
security and a great deal of pleasure 
while they were carrying out the exer- 
cises, and were receiving massage and 
muscle re-education The author em- 
phasized the fact that during the acute 
f'hase of the disease the immobilization 
of the muscles with plaster casts was 
necessary, but in the later stages the 
underwater treatment provided a moist 
application and seemed to promote the 
relaxation of the muscles, caused less 
over-stretching of the weakened mus- 
cles, and allowed the exercises to be 
performed with greater ease than on a 
table. At the proper time, walking was 
more easily attempted first in the pool 
with the aid of the buoyancy of the 
water, than outside with crutches and 
braces. 

Indications that vitamin C may in- 
hibit the action of poliomyelitis virus 
have been noted by Jungeblut. 160 In 
vitro, the addition of synthetic ascorbic 
acid to virulent poliomyelitis virus so 
changed the virus that it did not cause 
infection in monkeys. When the vita- 
min was instilled intranasally into 
monkeys along with the virus, incon- 
stant results were obtained. Infection 
caused by the flooding of the nasal pas- 
sages with the virus was not affected 
by instillations of vitamin, but slower 
administration of the virus and vitamin 


together into the nose ga\e various re- 
sults but suggested that the ascorbic 
acid might have attenuated the attacks 
of poliomyelitis. 

Neoprontosil has been employed in 
the treatment of children with polio- 
myelitis during an epidemic occurring 
in Charleston, reported by Rhett. 101 
The drug was administered in doses 
of 1 gr f 0.065 Gm.) per pound (453 
Gm ) of body weight to a series of 440 
children who had symptoms suggestive 
of poliomyelitis. Only 1 of these chil- 
dren developed paralysis which was 
mild in character and the symptoms of 
this patient subsided when the drug 
was given in greater dosage. Two other 
children of the group developed men- 
ingeal symptoms suggestive of polio- 
myelitis but paralysis did not occur. 
Fourteen of the group were thought 
to have been in the preparalytic stages 
of the disease but only the 1 child men- 
tioned above developed any transitory 
paralysis. Eleven other patients with 
paralytic involvement were treated with 
neoprontosil and the majority responded 
rapidly, with the subsidence of their 
toxic symptoms within 1 or 2 days and 
a sudden halt of the progress of the 
paralytic involvement. There were 2 
patients in this group with extreme de- 
grees of paralysis which required the 
use of the respirator to maintain arti- 
ficial respirations. One of these pa- 
tients died 2 months later. 


RESPIRATORY SYSTEM 

By Waldo E. Nelson, M.D. 


Stridor 

Etiology — In view of the frequency 
with which there is difficulty in deter- 
mining the cause of respiratory stridor 
in infancy, it is of interest to note the 
variety of associated anatomic abnor- 


malities observed by Bowman and Jack- 
son. 162 Their series consists of 30 infants 
with chronic stridor. The investigation 
of these infants included a roentgeno- 
logic examination of the neck and of 
the chest in both planes and an endo- 
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'Cujhc examination of the lannx and 
tracliea. There were 14 children with 
congenital excessive curling and flac- 
cidity of the epiglottis; 5 with en- 
larged thymus; and 3 with other con- 
genital malformations of the lan nx ; 1 
instance each of a cy st of the thyroglos- 
tal duct, tuberculosis of the bronchial 
lymph-nodes, micrognathia, collapse of 
part of the trachea, lnpertrophic lar- 
yngitis, and hypertrophic laryngitis as- 


improvement in the stridor, occurring 
within 48 hours after the roentgenologic 
treatment, was required. 

Retropharyngeal Abscess 

Complications — An instance of se- 
vere hemorrhage secondary to a retro- 
pharyngeal abscess is reported by 
Havens. 163 He points out that, while 
this complication is rare, it is often 
fatal, since the hemorrhage is usually 



Fig. 8 — A, Case 1, Aug. 31, 1932. There is a rounded area of diminished density with a thin 
dense margin m right lower lung. This does not contain any fluid, and there is very little infiltration 
in surrounding lung. 

B, Direct lateral view showing that area of diminished density is spherical and situated 
posteriorly in right lower lung (Benjamin and Childe • J. Pediat ) 


sociated with congenital laryngostridor ; 
and 1 case of undetermined cause. The 
relative frequency' of the finding of an 
enlarged thymic gland is interesting in 
view of the current skepticism that an 
enlarged thymic gland may have any- 
thing to do with difficulty in breathing. 
In these cases the diagnosis depended 
mainly on the finding on the lateral 
roentgenogram of kinking, narrowing, 
and displacement backward of the 
trachea by a shadow posterior to the 
manubrium of the sternum. Negative 
endoscopic examinations were reported 
in all of these cases. Before classifying 
a child in this group, however, definite 


due to erosion of the carotid artery or 
one of its large branches. Rapid en- 
largement of a retropharyngeal mass 
within a period of a few hours is said 
to be significant. It may mean erosion 
of a large vessel even though no blood 
appears on the surface. If such a con- 
dition is suspected, an aspiration should 
precede the incision. When there is 
bleeding from, or in association with, 
a retropharyngeal abscess, the carotid 
artery on the side of occurrence of the 
abscess should be ligated at once. Most 
patients who require this procedure are 
young children, and the risk of circu- 
latory cerebral complications secondary 
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to the ligation is slight compared with 
the danger of fatal hemorrhage with- 
out it. 

Pneumonia 

Complications — A number of in- 
stances of bullous emphysema associ- 
ated with pneumonia in children have 
been reported by Benjamin and 
Childe. 164 They suggest that the 
term “cyst” should not be applied to 
this lesion and point out that, in con- 
trast, true congenital pulmonary air cyst 
is a rare condition. All of their cases 
were associated with pneumonia and 
frequently with some degree of pleurisy, 
the latter often being localized in the 
affected region. There may be an ac- 
companying empyema or, if rupture of 
the pleura occurs, a pneumothorax. The 
authors have not observed bullous em- 
physema in children with pulmonary 
tuberculosis without pneumonia nor 
have such lesions been observed by 
them in the chests of normal children. 

The characteristic roentgenologic ap- 
pearance of localized bullous emphysema 
described by them consists of 1 or more 
abnormal areas of diminished density, 
surrounded by a thin, dense, smooth 
margin (see Figs. 8 and 9). These 
may be spheroid or ovoid in shape and 
may be loculated. These lesions are seen 
readily when the surrounding lung is 
comparatively clear; on the other hand, 
they may be less evident when infiltra- 
tion is present in the contiguous lung. 
They become more definite, however, as 
the density clears. The location of the 
bullous emphysematous areas is usually 
subpleural or intrapleural. They may 
contain some fluid but usually not a 
great amount. The size varies from very 
small, when they may be hardly distin- 
guishable, to voluminous, balloon-like 
spaces, which may occupy a large por- 
tion of 1 lung. They usually disappear 
within a few weeks, but occasionally 


months may elapse before the chest re- 
turns to normal. 

There are no abnormal signs or symp- 
toms unless there is enormous inflation 
or rupture of the pleura, with formation 
of a pneumothorax, when there are signs 
of increased intrathoracic pressure. The 
differential diagnosis between bullous 
emphysema and lung abscess, localized 



Fig. 9 — Case 1, Nov. 16, 1934. Follow-up 
roentgenogram, showing no residual changes 
at base of right lung (Benjamin and Childe : 
J. Pediat.) 


pneumothorax, congenital pulmonary air 
cyst, or diaphragmatic hernia is not dif- 
ficult if the course of the case can be 
followed for a short time. No treatment 
is necessary unless complicating condi- 
tions ensue. 

Similar observations have been made 
by Caffey. 165 Of the 7 patients who 
were selected for this report from a 
larger series of 20, emphysematous cavi- 
ties with shifting air-fluid levels were 
seen in 4 cases. The benign course of 
emphysematous cavities is emphasized, 
since all of these patients recovered 
without surgical intervention. The ques- 
tion is raised whether air-fluid levels in 
pulmonary cavities are pathognomonic 
of pulmonary abscess, and it is suggested 
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that in these cases inflammatory fluid 
exudate in emphysematous cavities pro- 
duce shifting air-filled levels similar to 
those caused by necrotic fluid in necrotic 
cavities. An example of benign emphy- 


sematous cavities with and without fluid 
levels is shown in Fig. 10. 

Diagnosis — A new suction method 
for obtaining sputum from infants and 
children has been described by Auger. 166 



Fig 10 — Case 3. Roentgenograms and drawing showing multiple, transient, benign, fluctuat- 
ing, emphysematous cavities with and without fluid levels. A, Roentgenogram made on eighth day 
of illness, showing large cavity with horizontal fluid level at base of left lung and multiple dry 
cavities m upper lobe of right lung. B, Roentgenogram made on fifteenth day of illness. Large 
cavity in left lung, as well as some of smaller cavities in upper lobe of right lung, has disappeared. 
In lower lobe of right lung a new large cavity has developed since examination 7 days previously. 
C, Roentgenogram made 9 weeks after onset of fever. No cavities visible AX and B 1, Semidiagram- 
matic representations of A and B after onset of fever and cough, are shown in B, figure 3. Cavity 
previously present in left lung had practically disappeared, while a new cavity, 20 by 15 mm., was 
present in lower lobe of right lung In upper lobe of right lung the multiple small cavities were 
reduced in number and had changed their pattern. C shows disappearance of all pulmonary lesions 
at time of discharge from hospital, 9 weeks after onset of cough and fever. 

Bronchoscopy repeated 3 weeks after onset of fever, and amount of purulent exudate visible 
in bronchial tree was much reduced as compared with first bronchoscopic examination 2 weeks before 
Septic fever persisted for 3 weeks after onset, when it subsided and physical signs in chest disap- 
P^red, remained in hospital for 6 additional weeks, and there was no recurrence of symptoms 

indicative of relapse in the pulmonary infection. Mastoidectomy wounds healed satisfactorily. 
Patient has been under observation for 9 years, and lungs have appeared normal in repeated clinical 
and roentgenographic examinations. (Caffey. Am. J. Dis. Child.) 
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By this method the author claims to be 
able on the first attempt to obtain suffi- 
cient sputum from either the larynx or 
the nasopharynx to carry out an exam- 
ination by direct smear and by typing 
according to the Neufeld method. The 
laryngeal method is recommended in 
cases of suspected tuberculosis, whoop- 
ing cough, or pneumonia due to mixed 
infection, while sputum from the naso- 
pharynx is ideal for typing pneumococci. 


The method is based on aspirating 1 sputum 
from the throat while the child coughs The 
apparatus coiiMsts of an ordinary glass 50 cc 
svringe, a 2-inch piece of soft rubber tubing 
of inch inside diameter with a small hole 

cut in 1 side (so that the thumb can easily 
cover the hole and thus act as a valve), a 
2-inch piece of glass tubing of *4 inch out- 
side diameter, and a 3-inch to 4-mch piece 
of slightly curved stiff rubber tubing or a 
catheter of inch inside diameter with a 
notch cut in either side of the tip. The piece 
of soft rubber tubing is clipped over the tip 




Fig 11 — Diagram of apparatus. (Auger* J. Pediat) 


The nasopharynx is described as a 
breeding ground for pneumococci and as 
the probable route by which pneumococci 
reach the lung in pneumonia of infants 
and children. The author has found that 
the nasopharyngeal method of sputum 
examination is invaluable in the diagno- 
sis of obscure febrile conditions, partic- 
ularly in the differential diagnosis be- 
tween pneumonia and acute appendicitis; 
it is inferred that when large numbers 
of pneumococci are found in the naso- 
pharynx before any physical sign in 
the chest can be recognized, the child 
is developing pneumonia and does not 
have an acute appendicitis. 


of the syringe and is connected to the catheter 
with the short glass tube. The apparatus w r hen 
assembled and boiled is ready for use (see 
Fig. 11). A nurse stands at the head of the 
bed holding the arms of the child firmly above 
his head, and the operator stands at the pa- 
tient’s right. The barrel of the syringe is held 
in the left hand, with the thumb covering 
the hole of the valve. The right hand first 
holds the end of the catheter which is quickly 
inserted toward the uvula until the child gags 
or coughs and opens his mouth widely. The 
right hand then changes position, grasping 
the handle of the piston, and suction is com- 
menced with the tip of the catheter as close 
to the larynx as possible. Suction is per- 
formed by pulling the piston out with the 
right hand and with the left thumb at the 
same time covering the hole in the soft rubber 
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tube or \alve. At the end of the upstroke, the 
thumb is removed from the hole, and the 
piston is shoved back into the barrel. In this 
manner the sputum is not returned into the 
throat by the instroke of the plunger ; and by 
fast, repeated in- and out-strokes of the 
plunger, co-ordinated with the removal of the 
thumb on every in-stroke, a powerful inter- 
mittent suction is obtained. This strong suc- 
tion in the back of the throat serves to aspirate 
the sputum from the larynx and to irritate 
the cough reflex, thus making the cough more 
explosive The whole procedure should be 
done quickly and energetically, since the child 
is unable to breathe properly during the op- 
eration. 

Slightly different equipment is necessary for 
nasopharyngeal suction. The stiff rubber throat 
catheter is replaced by a 7-inch rubber tube, 
the diameter of which depends on the child’s 
nares; in general, a No. 9 French catheter 
is suited to infants up to the age of 6 months, 
and a No. 10 is satisfactory for children over 
this age. The nasal catheter is passed through 
the nares until it is judged to have reached 
the adenoid area. Suction is then commenced 
and is continued while the catheter is slowly 
withdrawn from the nose The child does not 
need to cough. The sputum is then forced out 
of the catheter into a sterile culture tube. 
Having transferred the sputum to the culture 
tube, the tube is removed from the syringe, 
and the catheter and tube are left in the cul- 
ture tube. In the laboratory saline is added 
to the sputum in the culture tube, and the 
contents of the culture tube are then emptied 
into a Petri dish for examination. 

Treatment — Serum Therapy — 
Good results in the treatment of pneu- 
mococcic pneumonia Type XIV in chil- 
dren with specific serum is reported by 
Bullowa and Gleich. 167 Pneumococcus 
Type XIV is said to be the organism 
most frequently found in very young 
children with pneumonia. The mortality 
is higher before the age of 3 years. In 
the authors’ experience, when specific 
serum is employed in adequate amounts, 
the mortality even in the presence of 
bacteriemia is reduced, the disease is 
shortened, and complications are fewer. 
Of interest in this respect is the discus- 


sion by Blackfan of a paper by Christian, 
Jorgensen, and Ellis. 168 Attention is 
called to a case in which the pneumonia 
was due to Type XIV pneumococcus and 
in which sulfapyridine did not appear 
to be effective until after the adminis- 
tration of antipneumococcic serum. 

Sulfathiazol — In the experience of 
Scott and Jones 169 sulfathiazol is as effi- 
cacious as sulfapyridine in the treat- 
ment of pneumonia in infants and chil- 
dren. They have treated 167 cases of 
pneumonia in infants and children with 
sulfathiazol and have compared the re- 
sults with a previous series treated with 
sulfapyridine. Of those treated with sul- 
fathiazol, 5 died, all of them being under 
1 year of age. Seven of the patients de- 
veloped pleural effusions. In one of these 
cases sulfathiazol was ineffective and sul- 
fapyridine was used with success. In 
their estimation sulfathiazol is as effec- 
tive as sulfapyridine in producing a crit- 
ical fall in temperature. Perhaps the 
most significant difference is the fact that 
there were less toxic effects with sulfa- 
thiazol than with sulfapyridine. The 
toxic effects from sulfathiazol were 
largely gastroenteric, consisting of vom- 
iting and diarrhea. The dosage of sul- 
fathiazol employed was 1 grain (0.06 
Gm.) per pound (453 Gm.) of body 
weight. Usually one-fourth to one-half 
of this amount was given as an initial 
dose, and then one-eighth of the dose 
was given every 3 hours day and night, 
the patients being awakened if necessary. 
This was continued until the tempera- 
ture had been normal for 48 hours or 
until it was felt that the drug was no 
longer necessary. 

Twenty-one cases of lobar pneumonia 
treated with sulfathiazol have been stud- 
ied by Y. Kneeland, Jr., and B. Mulli- 
ken 170 for the appearance of an excess 
of type-specific antibody in the blood 
serum by means of the precipitin reac- 
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tion with specific pol\ saccharide. Six- 
teen of these had an excess of antibodies 
at the time the temperature became nor- 
mal, or thereafter. Since they had pre- 
viously observed that about three- 
fourths of the patients treated with sul- 
fapyridme did not show antibodies, the> 
concluded that there appeared to exist 
a greater stimulation of this immune 


lus obscn at i on of the Schilling’ blood 
count in children with lobar pneumonia 
treated w ith sulfap\ ridine He points 
out that there is a constant relation be- 
tween a natural crisis and the decrease 
in the nonfilamented po’ymorphomiclear 
leukoc\ tes of the blood in lobar pneu- 
monia which does not appear in the ar- 
tificial crisis induced by siilfapvridine. 



Fig 12 — Case 1. Roentgenograms taken: A, on patient’s admission to hospital, B, 3 days 
after bronchoscopy , C, 1 month later. (Friedman and Molonj • Am J. Dis. Child ) 


mechanism in patients treated with sul- 
fathiazol than in those treated with 
sulfapyridine. This they interpreted as 
indicating that sulfapyridine is a some- 
what more po-werful antipneumococcal 
agent than sulfathiazol. 

Sulfapyridine — Rogatz 171 does not 
agree with those who believe that in ad- 
dition to the interruption of the typical 
clinical course of lobar pneumonia by 
the administration of sulfapyridine 
there is also hastened resolution of the 
pneumonic process. This is based upon 


His studies suggest that the pathologic 
course of lobar pneumonia is not greatly 
altered by the administration of sulfapy- 
ridine and that, despite the obvious clin- 
ical improvement and the fall in tem- 
perature, the immature granulocytes of 
the blood do not reflect this improve- 
ment but rather indicate a continuation 
of the familiar process of hepatization 
and resolution which characterizes the 
course of the untreated patient. In view 
of these observations the author empha- 
sizes the importance of continuing con- 
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valescence, as w ith the untreated patient, 
at least until the blood smear has re- 
turned to normal. 

Allergic Atelectasis 

Six cases of nontraumatic, nonpost- 
operative atelectasis, and 1 case of post- 
operative atelectasis occurring in allergic 
children have been reported by Fried- 
man and Alolonv. 172 The processes in 
bronchial asthma which may produce 
bronchial occlusion are bronchospasm, 
thickening of the bronchial walls, secre- 
tion of thick mucus, and paradoxic col- 
lapse of the bronchi during expiration. 
It appears that bronchial occlusion is the 
principal cause of atelectasis. 

The treatment of atelectasis must be 
directed first toward the immediate relief 
of the patient and secondly toward 
methods of preventing recurrence. The 


first step consists in removing the mu- 
cous plug from the bronchus. The or- 
dinary indirect methods are postural 
drainage and the use of expectorants 
and drugs which increase the bronchial 
secretion or render it more liquid. 
Epinephrine hydrochloride adminis- 
tered subcutaneously makes the patient 
more comfortable but does not aid in 
dislodging the tenacious mucoid plug. If 
the condition persists, the authors be- 
lieve that bronchoscopic aspiration is 
the method of choice and should be re- 
peated when necessary. The subsequent 
care of the child should include a thor- 
ough allergic study and the elimination, 
if possible, of the exciting factor. The 
possibility of recurrent atelectasis as a 
precursor of bronchiectasis is suggested. 
An illustrative case is shown in Fig. 12 
on the preceding page. 


SCARLET FEVER 

By Robert A. Lyon, M.D. 


Complications — Liver damage and 
its relationship to the nephritis of scarlet 
fever has been studied by Carslaw. 173 
He noted that the amount of urea ex- 
creted in the urine of scarlet fever pa- 
tients gradually diminished during the 
course of the disease, with minimum 
amounts excreted at the end of the third 
week. In the patients who developed 
nephritis, the quantities were generally 
lower than in those who recovered with- 
out this complication. Since urea is 
formed almost exclusively in the liver, 
it seemed probable that hepatic disturb- 
ance was a frequent occurrence in scar- 
let fever and that its insufficiency was 
related to the development of nephritis. 

Treatment — Concentrated scarlet 
fever antitoxin has been employed suc- 
cessfully in the passive immunization of 


children by Bradshaw. 174 A group of 
658 children received 0.75 cc. of the 
serum routinely on admission to the hos- 
pital and only 1 developed scarlet fever. 
In another group of 135 susceptible chil- 
dren directly exposed to a patient with 
scarlet fever on the wards, all received 
similar treatment and all escaped the 
disease. Serum reactions occurred in 
1.2 per cent of cases. 

A purified antitoxin of low protein 
content has given good results in the 
scarlet fever patients treated by J. A. 
Toomey and E. R. Kimball, Jr. 176 Doses 
of 6000 units which were administered 
to 500 patients led to a rapid disap- 
pearance of the rash within 12 to 14 
hours and a diminution in the severity 
of the complications. The mortality rate 
of the entire series was 1.6 per cent. 
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Local and systemic reactions to the 
purified antitoxin were much less fre- 
quent than those noted in previous series 
of patients who had received other types 
of the antitoxin. 

The antitoxin and the antibacterial 
content of scarlet fever convalescent 
serum has been examined by Moore and 
Thalhimer. 170 The titers of antitoxin in 
51 samples of convalescent serum ranged 
from less than 1 unit to 10 units per 
cubic centimeter, with average values of 
3.3 units. A gradual diminution of the 
antitoxin content occurred during the 
period of 6 months after the onset of 
the disease. The antibacterial properties 
of convalescent serum were tested with 
4 different strains of the streptococcus. 
None of the serums were able to kill bac- 
teria of all 4 types, but 8 specimens were 
effective against 2 types and 9 had no 
effect upon any type. None of the serum 
samples contained bacterial antigens ca- 
pable of combating more than 1 virulent 
strain of streptococcus. In some sera the 
bactericidal powers remained for several 
months but m others there was absence 
of the substance 6 months after the onset 
of the disease. These findings indicated 
the necessity of pooling sera in order to 
obtain antitoxin and antibacterial prop- 
erties suitable for combating all types of 
illness. Sera from patients convalescent 
from recent infections would be most 
effective. 

Favorable results from the use of sul- 
fanilamide in the treatment of patients 
with scarlet fever have been reported by 
Benn. 177 A series of 253 children under 
10 years of age received the drug for 1 
week and alternating patients were left 
untreated. Complications occurred in 
only 15 per cent of the treated group as 
compared with 25.3 per cent of the group 
untreated. Rheumatism, endocarditis 


and myocarditis were entireh absent in 
the treated group but did occur in the 
control series. By administering the 
drug for 2 weeks and again during the 
fourth week of the disease, in another 
series of patients, the incidence of com- 
plications was reduced to 11.4 per cent. 

No benefit from the use of sulfanila- 
mide in the treatment of scarlet fever 
patients could be detected by French. 178 
Of a series of 340 patients admitted to 
the hospital, every other one received 
the drug for a period of 14 days. The 
treated and the untreated groups were 
comparable in age, severity of infection, 
and stage at which the drug was started. 
The sulfanilamide had no effect in short- 
ening the course of the initial fever or 
the rash. Complications occurred with 
equal frequency in the treated and un- 
treated groups and the single death of 
the entire series took place in a treated 
patient. The drug produced cyanosis in 
10 per cent of the patients, rashes in 
11.5 per cent, anemia in 1 and possibly 
may have caused nephritis in another 
patient. The large number of reactions 
caused by sulfanilamide and its failure 
in reducing the incidence of complica- 
tions led the author to conclude that it 
should not be employed in the treatment 
of scarlet fever. 

The effect of sulfanilamide upon the 
blood cells of patients with scarlet fever 
was limited chiefly to the depression of 
the number of polymorphonuclear leuko- 
cytes. French 179 found that the greatest 
decrease occurred during the first week 
of the disease and a less marked diminu- 
tion in later stages. Never did a leuko- 
penia occur but the author believes that 
the development of an agranulocytosis 
should be watched for during the period 
of medication. 


35 
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SMALLPOX 

By Robert A. Lyon, M D. 


Vaccination — The results of intra- 
dermal vaccination of newborn infants, 
compared with those of the cutaneous 
method, have been recorded by Donnally, 
Nicholson, Anderson and Grosvenor. 1S0 
A successful take by the intracutaneous 
inoculation method was determined by 
the definite vaccinal cycle which it fol- 
lowed rather than by the size of the 
reaction. The course was very similar 
to that of a cutaneous inoculation. Un- 
diluted calf lymph virus and that which 
had been diluted 1 : 100 were used for 
the intradermal inoculation. The inci- 
dence of takes in these 2 groups was 
about 93 per cent with either method. 
When culture virus was used, the in- 
cidence of takes dropped to 80 per 
cent. Cutaneous vaccination employing 
undiluted calf lymph caused severe reac- 
tions in about 10 per cent of the new- 
born. The intradermal vaccination with 
calf lymph diluted 1 :100, however, 
caused very few reactions and yet the 
degree of success by the use of this pro- 
cedure was just as great as with the 
cutaneous method. Reactions to the in- 
tradermal vaccination method consisted 
chiefly of lymph adenopathy but the cu- 
taneous reaction was minimal and bac- 
terial infection was entirely absent. The 
routine vaccination of the newborn in 
hospitals would reach a large number 
of patients who might not seek the ad- 
vice of physicians during the early years 
of life. 

Tests of the immunity conferred on 
newborn infants by various methods of 
vaccination have been made by Don- 
nally. 181 Seventy children who had been 
vaccinated during the early days of life 
were revaccinated 3 years later. Thirty- 
six of this group had had primary takes 
at birth with culture vaccine virus in- 


oculated intradermally. The remaining 
children had been vaccinated with calf 
lymph virus, some intradermally and 
the others by the cutaneous method. Two 
or 3 years later vaccinations were per- 
formed with a fresh lot of calf lymph 
virus inoculated by the multiple pres- 
sure method and the reactions of 18 of 
the group were followed carefully 
throughout the succeeding days. The 
degree of their immunity was judged by 
the type of the reaction. About 81 per 
cent of the infants who had been pri- 
marily vaccinated with the culture virus 
were found to have slight or no immu- 
nity at this time, while only 21 per cent 
of the children who had had primary 
vaccinations of calf lymph showed slight 
or no immunity. Good immunity was 
found in only 5.5 per cent of those who 
had been vaccinated with culture virus 
and in 73.5 per cent in those who had 
been inoculated with calf lymph. These 
results seemed to show that the culture 
virus had many advantages in ease of 
preparation and transportation and in 
freedom from contamination by bacteria 
and other viruses, but was not as effec- 
tive an agent in producing lasting immu- 
nity as the calf lymph. It has been 
shown, however, that the culture virus 
vaccinations will check the spread of 
smallpox. The vaccination of newborn 
infants is successful in high percentages 
of cases by either the intradermal or the 
cutaneous inoculation and this immunity 
is lasting when calf lymph is employed. 

The presence of a specific antibody in 
convalescent serum obtained from recent- 
ly vaccinated patients has been demon- 
strated by Greengard and Wolf. 182 They 
collected serum from donors who had 
been vaccinated 17 to 24 days previously. 
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and injected doses of 10 to 20 cc of it 
into infants 3^> to 10 months of age. 
Twenty-four hours later these children 
were vaccinated with smallpox virus and 
another group of the same age which did 
not receive the serum served as a control 


series The number of takes in the 
treated group was only slightly more 
than one-half that of the control infants, 
which led the authors to conclude that 
the convalescent serum contained a spe- 
cific protectixe material 


CONGENITAL SYPHILIS 

By Robert A. Lyon, M.D. 


Incidence — The incidence of syphilis 
in a children’s clinic xx’as found to be 
0.4S per cent by Clifton and Heinz. 183 
A total number of 5,625 patients who 
w’ere admitted to the clinic during a 
period of 1 year were tested with various 
types of serologic reactions. Only a 
small percentage of the total number of 
patients were negroes but the incidence 
of congenital syphilis in this group was 
much higher than in the white children. 
This incidence of syphilis in the entire 
clinic W'as much lower than has been re- 
ported previously from other localities 
During the period of time there were 82 
patients who had false positive or 
doubtful reactions, possibly due to other 
infections or febrile reactions of the pa- 
tient. These children had such diseases 
as upper respiratory infections, skin 
eruptions, pneumonia, pertussis, pyloro- 
spasm, scurvy and other diseases. The 
Kahn test proved to be the most sensi- 
tive test but it tended occasionally to 
give false positive reactions in the group 
of children who were sick with other 
diseases. The IVassermann reaction 
gave no such false positive results, so the 
authors concluded that in doubtful cases 
both of these types of tests should be 
used before a definite diagnosis was 
made. Of the 27 instances of true syph- 
ilis, 1 had acquired the disease through 
a blood transfusion, and 22 of the re- 


maining 26 patients had other symptoms 
and signs suggestive of the disease. 

Intelligence Quotient — The intelli- 
gence of syphilitic children has been de- 
termined by H. H. Perlman and M. \Y. 
Gardiner. 184 A total number of 50 chil- 
dren, the majority of whom were be- 
tween 5 and 12 years of age, were given 
intelligence tests. The average intelli- 
gence quotient for the group was 90.3. 
There were 6 children with the intelli- 
gence quotients above 110 and 6 xvere 
below' 70. The distribution was normal 
for any group of this age and type of 
population. One child, xx’ho had a 
strongly positive Wassermann reaction 
of the cerebrospinal fluid, w T as in the 
imbecile class. In the absence, however, 
of any central nervous system involve- 
ment, syphilis did not seem to have any 
effect upon the mentality of the patients. 

Diagnosis — The difficulties in mak- 
ing an accurate roentgenologic diagnosis 
of syphilis in infants during the first few’ 
w’eeks of life have been enumerated by 
Christie. 1S 5 In only 2 patients of a 
group of 83 infants born of syphilitic 
mothers could the diagnosis of syphilis 
be made accurately by roentgenograms 
of the long bones. In 4 7 infants the ab- 
sence of syphilis was correctly inter- 
preted, and in 23 others, a doubtful diag- 
nosis was made, but 3 of these later de- 
veloped other evidence of syphilis and 
20 did not. In a group of infants whose 
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mothers had received bismuth injections 
during pregnancy for the treatment of 
their syphilis, the roentgenograms 
showed transverse bands of increased 
density separated by zones of rarefac- 
tion. Lesions which have usually been 
interpreted as indicative of syphilis, such 


seem advisable to delay the diagnosis 
and treatment until positive serologic 
reactions or other proof of syphilis can 
be obtained. 

The possibility that many other con- 
ditions than syphilis might cause the 
lesions typical of that disease has been 



Fig. 13 — Lower end of radius and ulna of infant whose mother had received 7 weekly injections 
of bismuth, showing transverse areas of increased density (Whitridge: Am. J. Syph., Gon. and 
Ven. Dis.) 


as areas of rarefaction of the submeta- 
physeal zone and subcortical and fine 
periosteal shadows, were observed by 
the author in nonsyphilitic infants who 
had been growing rapidly. If other con- 
ditions can produce roentgenologic 
changes resembling those of syphilis in 
the long bones of young infants, it would 


emphasized also in the study of Caf- 
fey. 186 In series of 22 cases reported 
there were many lesions which re- 
sembled the osteochondritis, periostitis 
or the osteomyelitis of syphilis but were 
in reality caused by other diseases. In 
14 instances an osteochondritis was due 
to a bacteremia of staphylococcus, pneu- 
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mococcus or the tubercle bacillus. Such 
conditions as erythroblastosis fetalis, 
hemolytic anemia, birth injuries, con- 
genital atresia of the bile duct, malnutri- 
tion, types of encephalitis and maternal 
bismuth treatment caused bone lesions 
simulating those of syphilis. Periostitis 
simulating that of syphilis was observed 
in nonsyphilitic infants who were suffer- 
ing from healing rickets, traumatic 
lesions, gonorrheal bacteremia, and nu- 
tritional disorders. Osteomyelitis, typi- 
cal in syphilis, was noted in nonsyphilitic 
infants who had pyogenic osteomyelitis. 
It was the conclusion of the author that 
in childhood, syphilitic bone lesions 
may be simulated by many other condi- 
tions, and that the roentgenologic 
changes were not conclusive evidence of 
syphilis. When all 3 types of lesions, the 
osteochondritis, periostitis, and osteo- 
myelitis, were present in combinations, 
the diagnosis of syphilis was more cer- 
tain. The author quoted the statement 
of Wimberger that if it is impossible to 
detect syphilis by other methods, the 
roentgenologic findings, as a rule, will 
not make the diagnosis. 

Although it had been demonstrated 
previously that the administration of bis- 
muth to syphilitic women during preg- 
nancy caused the deposition of the metal 
in the long bones of infants, it was never 
certain whether these changes might not 
have been due to syphilis itself. J. Whit- 
ridge, Jr., 187 has administered 16 minims 
(1.0 cc.) of bismuth salicylate in oil for 
about 8 weeks to 12 nonsyphilitic mothers 
during the last trimester of pregnancy. 
Nine of the infants had roentgenologic 
evidence of deposition of the bismuth in 
the long bones, the changes consisting of 
transverse white lines of increased den- 
sity near the end of the shaft (Fig. 13). 
The alteration of the bony structure 
seemed to be independent of the amount 
of bismuth the mothers received. 


Treatment — In a comparison of the 
results obtained w ith acetarsone admin- 
istered b_\ mouth and of the neoars- 
phenamine or other arsenicals admin- 
istered intra\ enously or intramuscu- 
larly, L\on and O'Neil 188 found that 
the oral medication was satisfactory. In 
a group of 15 infants less than 2 years 
of age treated with acetarsone negative 
serologic reactions and the absence of 
symptoms or signs of syphilis occurred 
in 67 per cent. In the group of 19 in- 
fants of the same age who received other 
arsenicals they obtained equally good re- 
sults. Among older children there were 
38 children treated with acetarsone and 
62 treated by other arsenicals. Good 
results were obtained in 34 per cent of 
those receiving the oral treatment and 
in about 21 per cent of those receiving 
the other arsenicals. As a rule, the chil- 
dren whose treatment was instituted be- 
fore they had reached the age of 2 years 
responded much better to either type of 
therapy than the children of older age 
levels. Variations between the effective- 
ness of the types of arsenicals used were 
not great and were not of statistical 
significance. 

The results of the treatment of con- 
genital syphilis with mapharsen have 
been recorded by Howies. 189 Mapharsen 
was administered intravenously alone to 
59 patients, and in conjunction with bis- 
muth in 145. Sulpharsphenamine and 
mercury inunctions were used in 46 
patients who served as a control group. 
Reactions to the mapharsen were very 
few in number and very little local tissue 
inflammation was caused by the material 
when it was given subcutaneously and 
intravenously. The combination of ma- 
pharsen with bismuth seemed to give 
the best results. Of the children be- 
tween the ages of 1 and 3 years treated 
with mapharsen only, 62 per cent be- 
came serologically negative and those of 
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older ages had reversals in 50 to 60 per 
cent of instances. In the infant group 
in which bismuth salicylate therapy 
was added, the percentage of serological 
reversals was 71 and in older age groups 
from 52 to 65. This compared favorably 
with the use of sulfarsphenamine in 46 
children under 1 year of age. 

A new chemical compound called 
trisodium arsphenamine sulfonate, 
or trisodarsen, has been employed in 
the treatment of congenital syphilis by 
Givan and Mila. 190 This compound is 
a yellowish powder readily soluble in 
water and its arsenic content was not 
less than 19 per cent. It has a low tox- 
icity for experimental animals. The 
group studied included 147 patients 
varying in age from 8 days to 50 years, 
the majority of whom were children 
under 16 years of age. The dosage of 
the drug varied from %2 to 1J4 grains 
to 11 grains (0.005 to 0.1 Gm. to 0.7 
Gm. ) , according to the age of the patient, 
and it was usually administered intra- 
venously, although it can also be em- 
ployed intramuscularly without danger. 
Injections were given at weekly intervals. 
Local reactions were very slight when 
the material was given intramuscularly 
or into the subcutaneous tissues. Forty of 
the group had mild systemic reactions of 
nausea, vomiting or mild skin erup- 
tions ; 1 had a severe reaction consisting 
of dermatitis exfoliativa, and 1 patient 
had a nitritoid reaction. The drug 
seemed effective in the improvement of 
interstitial keratitis, skin eruptions, 
snuffles, and bone and joint lesions of 
syphilis. Of 121 patients who had posi- 
tive Wassermann reactions before the 
treatment was started, 76 per cent be- 
came negative. Of a group of 69 patients 
who had examinations of the spinal fluid, 
all except 4 had negative tests by the 
end of the treatment. Two patients with 


positive cerebrospinal fluid findings were 
not improved by the therapy. 

The importance of prevention of con- 
genital syphilis by the adequate treat- 
ment of the infected mother during 
her pregnancy is well known. If this is 
impossible, the early treatment of the 
syphilitic infant is the next most im- 
portant method of completely curing the 
illness. The difficulties in carrying out 
either program adequately have been 
emphasized by Lyon and Seymour. 191 
Among a group of 187 syphilitic moth- 
ers, only 25 were found to have received 
any antisyphilitic treatment and only 6 
of this group, or 3 per cent, had had an 
adequate amount of antisyphilitic treat- 
ment during their pi-egnancy. After the 
children were born, approximately 39 
per cent of the mothers failed to return 
to clinics for treatment of their infants, 
in spite of the fact that they had been 
told of the necessity of the visits and 
appointments had been made for their 
care. Experience has shown that if the 
infant is not treated in the early months 
of life he may be lost from supervision, 
and the detection of syphilis may be de- 
layed until definite symptoms develop or 
routine blood tests happen to be made 
in hospitals or clinics in later years. The 
failure of at least one-half of the total 
number of children with syphilis to de- 
velop definite symptoms in the early 
years of life may also postpone the diag- 
nosis of the disease until late childhood. 

In order that the infants whose 
mothers had positive serologic tests 
should not escape treatment, the authors 
instituted treatment of 36 infants imme- 
diately after birth without waiting until 
an absolute diagnosis of the disease 
could be made. These 36 infants were 
treated with acetarsone and with 
mercury rubs for a period of 1 year. 
At the end of that time all of the group 
had been free from symptoms and had 
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negative serologic reactions except 1 pa- 
tient whose treatment had been inter- 
rupted and was not instituted continu- 
ously until several months after birth. 
Ten of the group had been observed for 
1 to 3 years after the termination of the 
treatment and all of these had remained 
free from symptoms of syphilis and had 


negative serologic reactions. It was the 
conclusion of the authors that the early 
treatment of the disease was a most im- 
portant factor of antisvphilitic therapy. 
The routine treatment of infants of 
syphilitic mothers who had not had 
adequate therapy during their pregnan- 
cies seemed to be a logical procedure. 


TETANUS 

By Waldo E. Nelson, M.D. 


Treatment — Dietrich 192 has analyzed 
the treatment of tetanus in 28 children 
in his hospital during the past 19 years. 
He states that the initial administration 
of tetanus antitoxin by vein or into the 
subarachnoid space •was always followed 
by a severe and often by a fatal reaction. 
The reaction was characterized clinically 
by extreme hyperthermia, marked tachy- 
cardia, coma, irregular respirations and, 
in some instances, sudden death. Death 
occurred within 36 hours, and in 84 per 
cent of the cases it occurred within 3 to 
14 hours after the first treatment. 
Pathologically, medullary and general 
cerebral edema were found. The only 
4 patients in the entire series who did 
not show untoward reactions to serum 
therapy received serum only intramus- 
cularly ; these patients made an unevent- 
ful recovery. During the years 1921 to 
1932, 12 of 15 children with tetanus 
died; from 1932 to 1939, 1 of 13 cases 
died. From a review of the case records 
it appeared that most, if not all, of the 
deaths in the first group and the only 
death in the second group occurred as a 
direct result of treatment. It was 
thought that the improved rate of mor- 
tality in the second group was due to the 
more judicious and less enthusiastic use 
of serum and to an increasing depend- 
ence upon sedatives. The refinement of 


serums in recent years may have been a 
factor in reducing the number of severe 
reactions. Severe serum reactions, how- 
ever, did occur in some of the children 
who survived. 

The author states that 1500 units of 
tetanus antitoxin is not adequate prophy- 
laxis m cases with compound fractures. 
On the other hand, moderate doses of 
serum are thought to be theoretically 
adequate for treatment. Intrathecal ad- 
ministration of serum is condemned as 
being dangerous Although intravenous 
administration of serum may be the 
cause of a fatal reaction, the author ad- 
vises an initial intravenous administra- 
tion in severe cases. Intramuscular in- 
jection of serum provides a slower and 
more continuous source of antitoxin and 
by itself is adequate, except possibly in 
the most severe cases. The author also 
advises the administration of 10,000 to 
20,000 units per day for 2 to 4 days to 
neutralize any new toxin liberated. 

In many instances the author ob- 
served definite compression deformities 
of the dorsal vertebrae. Pain and ten- 
derness over the affected region are the 
early manifestations. No symptoms oc- 
curred in many cases of this series, and 
the complication was discovered only be- 
cause roentgenograms were taken of the 
dorsal vertebrae in all cases of tetanus. 



552 


PEDIATRICS 


It is said that pain or k\phosis may ap- 
pear months or even years later. The 
orthopedic treatment, including employ- 
ment of hyperextension and the wear- 
ing of jackets during the patient's con- 
valescence, apparently prevented any 
serious permanent deformity. Because 
the lesion is due to the severe tonic mus- 
cular contractions, the author suggests 
the possibility that a more uniform and 
a smooth sedation may prevent the com- 
plication. 

An analysis of 2 different plans of 
treatment of tetanus has also been made 
by Spaeth. 193 Prior to June, 1933, the 
patients with tetanus had been given gen- 
eral ward care, antitoxin in repeated 
doses intrathecallv as well as by other 
routes, radical surgical care of the local 
lesions, and variable amounts of seda- 
tion. Since the above date the patients 
have received systematic sedation with 
avertin, amylene hydrate, and/or 
sodium amytal, a single intravenous or 
intramuscular injection of 10,000 to 
82,000 units of antitoxin, conservative 
surgical therapy and careful general 
management, with the emphasis on 
constant nursing care, prevention of 
pneumonia, and maintenance of an ade- 
quate fluid and caloric intake. Although 
the total decrease in mortality rate was 
only 9 per cent with the newer routine, 
there was greater reduction in mortality 
in the more recent series when only the 
severe cases were considered. 


On the basis of titration studies and 
clinical observations, a routine dose of 
60,000 units of antitoxin is proposed 
for patients admitted for treatment dur- 
ing the first 5 days of the disease, and a 
dose of 40,000 units for mildly and mod- 
erately ill patients who receive their first 
treatment at a later date. The intrathe- 
cal administration of antitoxin is con- 
demned. In the opinion of the author, 
surgical treatment is not an emergency 
procedure and is secondary in impor- 
tance. Radical operation is justified only 
when a structure is already hopelessly 
destroyed. Treatment of wounds with 
oxidizing or other solutions may facili- 
tate drainage and healing but cannot de- 
stroy the tetanus bacilli. All measures, 
specific and symptomatic, ordinarily em- 
ployed in the treatment of pneumonia 
should be instituted when this complica- 
tion occurs. 

Tetanus may occur despite local sur- 
gical care, the application of antiseptic 
agents, or the prompt injection of spe- 
cific antitoxin in the doses ordinarily 
recommended. Depending on the cir- 
cumstances, it is suggested that the 
prophylactic dose of antitoxin may be 
increased to 5,000, or even to 20,000 
units. In view of the numerous insur- 
mountable difficulties encountered in the 
prophylaxis of this disease, active im- 
munization with tetanus toxoid is rec- 
ommended for routine use. 


TUBERCULOSIS IN INFANTS AND CHILDREN 

By Waldo E. Nelson, M.D. 

Pathology — The incidence and sig- bodies in the liver, spleen, and other of 
nificance of small calcified spherical the parenchymatous viscera is well 
bodies in the liver, spleen, and kidneys known to pathologists and to roentgenol- 
have been studied by Reichla and ogists. Little attention, however, has 
Work, 194 The occurrence of these been given to them. From time to time 
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they have been referred to as healed 
"hematogenous tubercles,” but more 
commonly they have been called ‘‘phlebo- 
liths.” The authors found such bodies 
in approximately one-fifth of the bodies 
coming to autopsy at the City Hospital, 
Cleveland. Many, if not all, of the small 
spherical bodies found in the liver, 
spleen, and kidneys were true nnliary 
tubercles. They were histologically in- 
distinguishable from small primary 
tubercles. Animal inoculation demon- 
strated the presence of tubercle bacilli. 
The authors argue that the distribution 
of these bodies points to hematogenous 
dissemination and that their morphology 
is associated in point of time with the 
primary complex. It is postulated that 
the high correlation between the appar- 
ent resistance to progressive tuberculous 
disease and the incidence of these lesions 
suggests that this dissemination acts as 
autovaccination, conferring a relatively 
high degree of immunity. 

Diagnosis — Basal Metabolism — 
Further studies on the basal metabolism 
of tuberculous children have been made 
by Topper and Shore. 195 Records were 
made of the physical signs, roentgen 
findings, sedimentation rates, blood 
counts, and basal metabolic rates on chil- 
dren with active afebrile pulmonary tu- 
berculosis of the primary type. From 
these observations it was noted that chil- 
dren with active afebrile primary tuber- 
culosis had increased basal metabolic 
rates as long as there were signs of ac- 
tivity. When the tuberculous process be- 
came inactive, as evidenced by absence 
of physical signs, negative x-ray find- 
ings, and a normal sedimentation rate, 
the basal metabolism returned to a nor- 
mal level. The authors believe that the 
basal metabolic rate is of diagnostic 
value in determining whether a primary 
lesion is active or inactive. This does 
not apply to the adult type of tuberculo- 


sis, in which the rate remains normal 
e\en in the presence of extensive active 
pulmonary lesions. 

In a subsequent study Topper 196 ob- 
served that the basal metabolism of 
afebrile children with tuberculosis of the 
bone was not increased. Of the 14 
children who had increased basal metab- 
olism, 12 had an active primary pulmo- 
nary lesion in addition to the tubercu- 
lous lesion of the bone. From this 
additional evidence the author concludes 
that when an afebrile child with a tuber- 
culous bone lesion is found to have in- 
creased basal metabolism, the presence 
of an active primary pulmonary lesion 
should be suspected. 

Tuberculin Test — A number of 
studies designed to test the relative effi- 
ciency of the intradermal tuberculin test 
and of the J'ollmcr patch test have been 
carried out during the past year. Only 2 
of them will be cited here. Pearse, Fried 
and Glover 197 found the 2 tests to be 
essentially equal in their ability to elicit 
skin reactions. Of 712 children, w’ho 
received the patch test and the intrader- 
mal test with the first and the second 
strengths of PPD, a total of 616 had 
either both tests positive or both tests 
negative. There were 67 positive patch 
tests associated with negative intrader- 
mal tests in contrast to 21 positive in- 
tradermal tests in association with nega- 
tive patch tests. They conclude that the 
2 tests have a high degree of correlation 
and, because of the objections to intra- 
dermal testing, recommend the patch test 
for large scale tuberculin surveys. 

Comparative observations between the 
Vollmer patch test and the intracutane- 
ous test with PPD, in which the results 
are not as satisfactory with the patch test 
are reported by Peck and Wegman. 198 
Tuberculin tests by the intracutaneous 
method and with the patch test were per- 
formed on 880 children. The patch test 



554 


PEDIATRICS 


was found to be positive in only 30 per 
cent of the cases which were positive 
either to the first or to the second test- 
ing strength of PPD. 

In recent years there have been sev- 
eral reports indicating that the tuber- 
culin test may be negative in association 
with healed or calcified tuberculous 
lesions. As a consequence of these ob- 
servations, there is in some quarters a 
skepticism concerning the value of 
tuberculin as a case finding method. So 
far evidence has not been presented in- 
dicating that anergy to tuberculin exists 
in association with active tuberculous 
lesions except in the terminal stages of 
the disease. A recent survey by Doug- 
las 198 provides further evidence that the 
correlation between reaction to tubercu- 
lin and active tuberculous disease is of 
a high order. In this series the tubercu- 
lin test was negative in only 8 out of 500 
cases of active tuberculosis. In 7 of these 
instances the patients were in the termi- 
nal stage of tuberculosis. These data 
support the assumption that the tubercu- 
lin test, properly performed, is an effi- 
cient instrument for the detection of ac- 
tive tuberculosis. 

A similar study has been carried out 
by Musacchio 200 among 1000 persons 
with active tuberculosis. In this group 
97.7 per cent were tuberculin-positive. 
Of the 23 who failed to have a cutaneous 
reaction, 17 had far advanced tubercu- 
losis with cachexia, 1 had terminal bilat- 
eral renal tuberculosis, 1 had lumbar 
Pott’s disease, 1 had pleurisy with ef- 
fusion, 2 had moderately advanced tuber- 
culosis, and 1 had only minimal tubercu- 
losis with dry pleurisy. It is the author’s 
opinion that the tuberculin reaction is 
positive in cases of active tuberculosis, 
both pulmonary and extrapulmonary, 
with few exceptions and that the over- 
whelming majority of positive reactors 


are elicited by the first injection of 0.1 
mg. of old tuberculin. 

A study has been carried out by Dahl- 
strom 201 to determine whether the tu- 
berculin reaction, once established, re- 
mains constant and, if not, to determine 
the factors responsible for its inconsist- 
ency. Of the group examined, 2490 were 
positive to tuberculin in at least 1 exam- 
ination and 276, or 11.1 per cent, passed 
from the positive to the negative state 
during the period of observation in the 
dispensary of the Henry Phipps Insti- 
tute. The lower the degree of sensitive- 
ness, the greater was the likelihood of 
reversal from positive to negative reac- 
tion. Only 0.4 per cent of 1090 people 
who had a 3-plus reaction to the stand- 
ard first dose of tuberculin became tuber- 
culin-negative, whereas the negative 
state supervened in 70 per cent of 185 
persons who had only a 1-plus reaction 
to the second dose. The greater the de- 
gree of family exposure, the more likely 
the reaction was to remain positive. In 
families with no history of tuberculosis 
in any member, 24 per cent of the mem- 
bers became negative, whereas among 
63 reactors in families in which a patient 
with positive sputum resided constantly, 
only 1 person (1.6 per cent) became 
negative. 

The tuberculin reaction never became 
negative in the group under considera- 
tion in the presence of lesions of active 
reinfection type tuberculosis, but it be- 
came negative in a small number of 
cases of tuberculous lesions of the type 
diagnosed by x-ray examination only. 
This latter group included 2 cases diag- 
nosed as active childhood type tubercu- 
losis, 5 cases with inactive or suspected 
reinfection type tuberculosis, and 11 
cases with x-ray evidence of calcified 
primary tuberculosis. Of the total num- 
ber of patients with recognizable tuber- 
culous lesions of any sort, 0.72 per cent 
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showed a change in the tuberculin reac- 
tion from positive to negative. No sig- 
nificant correlation of instability of the 
tuberculin reaction with sex was de- 
tected, but there was definite correla- 
tion with age. The overwhelming ma- 
jority of the unstable reactors were 
children. 

It is generally stated that the cutane- 
ous reaction to tuberculin has developed 


opinions concerning tuberculin reaction 
will require revision if these observa- 
tions are supported by other studies. 
The principal question is to what extent 
primary lesions can develop before a 
state of allergy to tuberculin has become 
manifest. 

Since the discovery of tuberculin by 
Koch, it has been recognized that the in- 
jection of a sufficient amount of tuber- 



Fig 14 — Case 6, July 1, 1937. Essentially negative lung fields on admission. Child admitted 
because of chorea. Mantoux test given on date of this roentgenogram. (Lincoln and Grethmann 
J. Pediat.) 


by the time that the primary tuberculous 
lesion is roentgenographically demon- 
strable. In contrast to this assumption, 
Levine 202 reports observations on 63 in- 
fants who contracted pulmonary tubercu- 
losis under 1 year of age and who were 
followed from the earliest evidence of a 
primary complex to calcification or to 
death from tuberculosis. Sixteen of 
these 63 children had x-ray evidence of 
pulmonary infiltration prior to the devel- 
opment of cutaneous sensitivity to tuber- 
culin. Since the cutaneous test is now 
accepted as the best diagnostic method 
for determining the presence of tubercu- 
lous lesions within the body, certain 


culm into a person with active tuber- 
culosis could produce, in addition to the 
local reaction, a reactivation or increased 
activity of the tuberculous lesion, the so- 
called focal reaction. For this reason it 
has been common practice to employ 
only minute amounts of tuberculin for 
initial intracutaneous injections and to 
employ larger amounts only when the 
initial reactions were negative. The po- 
tential dangers of tuberculin tests in hy- 
persensitive persons are again pointed 
out by Lincoln and Grethmann. 203 They 
emphasize that tuberculin is safer to use 
in well stabilized, even though extensive 
lesions, than in progressive or active 
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lesions, however small. They recom- 
mend an initial dose of tuberculin of not 
more than 0.01 mg. of old tuberculin. 
Furthermore, since it has been shown 
that patients who have progressive pri- 
mary tuberculosis only rarely develop 
negative tuberculin reactions during 
childhood, a positive tuberculin test, once 
obtained, should not be repeated. They 
also suggest that when tuberculosis is 


tutional disturbance. The gastric con- 
tents of 169 tuberculin-positive children 
were inoculated in guinea-pigs and 
tubercle bacilli were recovered in 76, or 
45 per cent, of the cases. The clinical 
types of tuberclosis included in this 
series together with the per cent of gas- 
tric lavage findings of tubercle bacilli are 
shown in Table X. The important find- 
ing is, of course, the high number of in- 



Fig 15 — Case 6 Physical signs of pleural effusion at left base appeared 4 days after Mantoux 
test. Fluid obtained by thoracentesis was typical of tuberculous effusion. (Lincoln and Grethmann : 
J. Pediat) 


suspected for any reason whatsoever, 
roentgenography, or at least fluoroscopy, 
might well precede a tuberculin test. 
Figs. 14 and 15 illustrate what is prob- 
ably a focal reaction resulting from the 
injection of tuberculin. 

Bacteriologic Diagnosis — Rosen- 
crantz and Hurwitz 204 have carried out 
a study to determine the diagnostic effi- 
ciency of inoculating guinea-pigs with 
the gastric contents of children with pos- 
itive tuberculin reactions. As they point 
out, pulmonary tuberculosis in infants 
and children is a variable disease and 
may occur without any local or consti- 


stances in which tubercle bacilli were 
found in the gastric contents of children 
who apparently had no demonstrable 
parenchymal lesion. 

The technic employed by the authors 
was as follows : 

After a 12-hour fast the stomach of the pa- 
tient is washed out with 35 cc. of physiologic 
saline solution, on 3 successive mornings. This 
material (approximately 100 cc.) is collected 
in sterile bottles and kept in a refrigerator 
until delivery to the laboratory. It is then 
centrifuged in sterile tubes (50 cc. capacity) 
at 2650 revolutions per minute for 15 min- 
utes and the supernatant fluid discarded. The 
sediment, usually 10 to 15 cc., is treated with 
5 per cent oxalic acid, thoroughly mixed, and 
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TABLE X 

Gastric La\ ,u.e Findings in Relation to the Various Clinical Types of Tuberculosis 
{Roseiicranlz and Hwrants Am Rev Tuyere.) 


Type 

Num- 
ber of 
Cases 

Num- 
ber i 
Posi- 
tive 

Per cent 
i Posi- 
' tive 

i 

Remarks 

Miliary 

Primary pulmonar\ 

4 

4 

100 

Two de\ eloped meningitis 

infiltration 

38 

35 

92 

Majority under 10 \ears 

Pleural effusion. 

Calcified parench> mal or 

12 

7 

5S 

Pleural fluid positive in 4 cases examined 

lymph-node lesions 

26 

7 

27 

Small number of cases due to fact that ma- 
jority are seen in clinic. 

Hilar nodes . . ... 

Extrapulmonary (4 bone 

66 

16 

24 

These are patients where diagnosis of active 
pulmonary tuberculosis is difficult or im- 
possible without lavage. 

and joint, 2 meningitis) 

6 

6 

100 

All showed intrathoracic involvement by 
x-ray — either hilum or parenchyma. 


allowed to stand for at least 30 minutes at 
room temperature It is then neutralized with 
5 per cent sodium hydroxide solution plus 
a very small excess of the alkali to dissolve 
pus and mucus. Sterile saline is added and 
again it is centrifuged at 2650 revolutions per 
minute for 15 minutes. The supernatant fluid 
is discarded, and the sediment is washed twice 
with sterile saline (50 cc. each time) and 
centrifuged at the same rate and for the same 
time as previously. The final sediment is sus- 
pended in 1 to 2 cc. of sterile saline and inocu- 
lated subcutaneously into the groin of a guinea- 
pig weighing from 300 to 400 grams. 

At the end of 6 weeks the guinea-pig is 
autopsied; in positive cases the regional and 
the retroperitoneal lymph-nodes and the spleen 
are enlarged. Smears for acid-fast bacilli are 
made from the pus of the infected nodes. 
Recently, the authors have been treating the 
100 cc. lavage specimen with small amounts 
(01 Gm.) of papain. The mixture is allowed 
to stand at room temperature for 15 to 20 
minutes with frequent shakings. This enzyme 
dissolves the mucus, thereby facilitating sedi- 
mentation of the solid particles (pus and bac- 
teria) when the specimen is centrifuged. The 
remainder of the procedure is the same as 
outlined. 

Treatment — On the basis of their 
own experience and that of others, Chad- 
wick and Evarts 205 conclude that in the 
treatment of pulmonary tuberculosis in 
adolescents pneumothorax should be in- 


stituted as soon as possible after diagno- 
sis is made even in cases of minimal 
tuberculosis. Among the data cited are 
those of 3\I organ who reports a follow- 
up of 320 cases of tuberculosis in boys 
and girls between the ages of 10 and 18 
years. Of the total group 62 per cent 
were dead, 14 per cent were still under 
treatment, 17 per cent were well, and 7 
per cent could not be located. The treat- 
ment in this series was prolonged bed 
rest supplemented by pneumothorax in 
a few instances. When pneumothorax 
was employed, it was given only after a 
period of waiting to see whether the 
lesion would improve with rest. In con- 
trast, reference is made to the report of 
Zacks who observed a series of 55 boys 
and 131 girls for a period of about 4 
years. One group had routine sana- 
torium treatment only and another group 
had sanatorium treatment plus pneumo- 
thorax. The mortality in those who did 
not receive pneumothorax was 30.9 per 
cent for the boys and 34.4 per cent for 
the girls. Among those who received 
sanatorium treatment plus pneumo- 
thorax, the mortality was 8.5 per cent 
for the boys and 23.1 per cent for the 
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TABLE XI 

Details of Sensitizing Treatment 


Cases 

Smallest 
Amt 0 T. 
Giving 
Skin Re- 

Time 

Under 

Treat- 

No of 
Treat- 

Amt O. T Injected 
Subcutaneously 
(mg.) 

Reac- 

tions 

Acute 

Inflam- 

mation 

Disap- 

peared 

Time 

Under 

Obser- 

Vision 
at Dis- 
charge 

Comment 


action 

(mg.) 

ment 

monts 

Smallest 

Largest 


vation 


1. E. T. 

0 0001 

3 wk. 

o 

0 00001 

0.0001 

None 

3 wk. 

i yr. 

Good 

Process gone 

2. B. J. 

0.0005 

3 uk. 

5 

0 000001 

0.1 

None 

3 w'k. 

2 mo. 

R. 6/8 
L. 6/12 

Process gone 

3 S.L. 

0 0001 

3 wk. 

6 

0 00001 

0 0001 

1 

3 wk. 

4 yr. 

Good 

No recurrence 

4. O. T. 

0 001 

4 W k. 

8 

0 0001 

0 01 

None 

4 wk. 

8 mo 

Good 

No recurrence; acute in- 
flammation gone in 4 
weeks 

5. J. \Y. 

0 000001 

8 wk 

14 

0 0000001 

0 00007 

1 

6 w r k. 

12 mo. 

Good 

No recurrence; acute in- 
flammation gone in 6 
weeks 

6. W. J. 

0 000001 

7 mo. 

32 

0 00000001 

0.01 

6 

3 wk. 

19 mo 

Good 

No recurrence; acute in- 
flammation gone in 3 
weeks 

7. E. S. 

0.000001 

7 mo. 

16 

0 00000001 

0.000001 

3 

5 wk. 

24 mo. 

Good 

Acute inflammation gone 
m 5 weeks 

8. G. B. 

0 000001 

4 wk. 

6 

0.00000001 

0.000002 

1 

4 wk. 

8 wk. 

Good 

Bilateral gray scars still 
present 

9. D. B. 

0 0000001 

22 mo. 

51 

0 00000001 

0.6 

4 

Stall 

present 

22 mo 

Poor 

Photophobia still present; 
process still active 

10. C. S. 

0 0000001 

14 wk. 

22 

0.00000001 

0 0007 

1 

3 wk. 

22 mo 

Good 

11. H.S. 

0.0000001 

11 wk. 

17 

0.00000001 

0 0001 

2 

4 wk. 

20 mo 

Good 

Acute inflammation gone 
in 4 weeks 

12. A. G. 

0 00001 

6 mo 

27 

0.0000001 

0.5 

2 

3 wk. 

8 mo. 

Good 


13. A. R. 

0 0000001 

4 mo. 

6 

0.000000001 

0.0005 

None 

6 wk. 

4 mo. 

Good 


14. H. C. 

0 001 

8 mo. 

8 

0.0001 

0.04 

None 

Still 

present 

8 mo. 

Poor 

Process still active 

15. J. W. 

0 000001 

8 wk. 

5 

0.000001 

0.01 

2 

8 wk. 

8 wk 

Good in 
right 


16. F. P. 

0 00001 

3 mo. 

11 

0.00000001 

0.00001 

3 

8 wk. 

8 wk 

Good in 
right 



girls. In the authors’ group there was a 
mortality of 4.8 per cent for the boys 
and 27.5 per cent for the girls, or 21.7 
per cent for the entire group. Of these, 
50 per cent received pneumothorax. 

It is on the basis of such data that the 
authors conclude that pneumothorax 
should be instituted even in cases of 
minimal tuberculosis among adoles- 
cents. If pneumothorax alone does not 
produce satisfactory collapse of the lung, 
pneumonolysis should be performed if 
there are adhesions that can be cut. A 
pneumothorax that is ineffective because 
of adhesions, or one that does not close 
a cavity, should not be continued. In 
such cases the pneumothorax should be 
abandoned and some other form of sur- 
gical collapse instituted. It is advised 


that when a satisfactory collapse with 
pneumothorax is obtained, it should be 
continued for a period of at least 3 years, 
and for 5 years in the patients with pul- 
monary cavitation. Patients discharged 
from the sanatoria should be considered 
as having completed only the first phase 
of treatment and should return at fre- 
quent intervals for check-up. A roent- 
genogram taken every 3 months is the 
most important means of following the 
course of the disease. 

Conjunctivitis 

Treatment — Although tuberculin is 
seldom employed at the present time in 
the treatment of pulmonary tuberculo- 
sis, it is still widely used for desensitiz- 
ing treatment in phlyctenular conjunct i- 
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z'itis. . A recent report, recording good 
results with this form of treatment, has 
been published by Howard 206 The 
children in this series had phlyctenular 
conjunctivitis as a manifestation of a 
tuberculous process. The author empha- 
sizes the importance of the quantitative 
details of desensitizing treatment. In 
each instance the smallest amount of tu- 
berculin to which the patient would react 
intradermally was determined and de- 
sensitizing injections were started at a 


level below this point When reactions 
were encountered either locally or at the 
site of injection or at the focus of infec- 
tion, or generally, with rise of tempera- 
ture, the amount of tuberculin injected 
was further decreased. In most in- 
stances, in the author’s experience, the 
acute inflammation of the eye subsided 
in from 3 to 6 weeks and sight was re- 
stored except for an occasional corneal 
scar. The details of the author’s treat- 
ment are tabulated in Table XI. 


WHOOPING GOUGH 

By Robert A. Lyon, M.D. 


Etiology — The importance of a virus 
as a causative agent of whooping cough 
has been investigated further by Fraw- 
ley .207 He isolated a virus from the nose 
and throat secretions of a patient with 
whooping cough and injected it into the 
nasal passages of 12 children who had 
not had the disease previously. There 
was no reaction in 8, but the other 4 had 
a slight rise in temperature and symp- 
toms of a respiratory infection, which in 
no way suggested whooping cough itself. 

Diagnosis — The superiority of naso- 
pharyngeal cultures over throat cultures 
or cough plate methods for the diagnosis 
of whooping cough has been demon- 
strated by Bradford and Slavin. 208 The 
nasopharyngeal cultures were taken by 
inserting a sterile swab on a thin copper 
wire into the nose until it touched the 
posterior nasopharynx. Of 25 children, 
14 had positive nasopharyngeal cultures, 
8 had positive cough plates, and 4 had 
positive throat cultures. In only 3 in- 
stances were the nasopharyngeal cultures 
negative when cultures by other methods 
were positive. The cultures made by the 
nasopharyngeal method often contained 


more colonies of the pertussis bacilli than 
did the other cultures. 

Complications — Epilepsy following 
pertussis encephalitis has been recorded 
by Worster-Drought. 209 A boy, 5 years 
of age, developed convulsions and other 
signs of encephalitis during the fifth 
week after the onset of whooping cough. 
Recovery from this episode was com- 
plete but 5 years later he had typical 
attacks of epilepsy. The author had ob- 
served epilepsy’ following encephalitis of 
measles and lethargic encephalitis, but 
this was the first instance in which per- 
tussis seemed to be the etiologic agent. 

Treatment — Sulfapyridine in the 
treatment of pneujnonia complicating 
whooping cough gave favorable results 
in the majority of patients observed by 
Litter, Litvak and Givan. 210 Of the 
series of 22 patients with pertussis and 
bronchopneumonia who received the 
drug, only a few were not improved. The 
cause of the failure in 1 instance seemed 
to be the presence of a hemolytic anemia. 
In other cases, technical errors were re- 
sponsible for the poor results. An omis- 
sion of the drug occurred in 2 patients, 
and a failure or retention of the drug oc- 
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curred in 2 others. When a dose of the 
drug was delayed or omitted or was not 
retained by the patient, the first indication 
was apt to be a rapid elevation of the 
temperature. The difficulty of administra- 
tion of sulfapyridine to whooping cough 
patients who vomited frequently raised a 
serious problem. In some instances, 
when the sulfapyridine was given in 
chocolate or malted milk or certain des- 
serts, it was retained more readily In 
other cases large doses which were given 
by rectum seemed to be absorbed ade- 
quately. Complications of sulfapyridine 
therapy in this series of patients included 
headache, dizziness, vomiting, cyanosis, 
moderate or mild depression of the leu- 
kocytes and in 1 or 2 instances a fever. 

The value of hyperimmune human 
serum in the protection of animals 
against pertussis infections has been 
studied by Bradford and Wold. 211 
Adults who had received recent injec- 
tions of pertussis vaccine furnished 
blood serum which was cencentrated and 
preserved by a lyophilic process. Injec- 
tions of such hyperimmune serum into 
young mice simultaneously with saline 
suspensions of the pertussis bacillus pro- 
tected a large number from death and 
produced much milder pulmonary lesions 
than observed in control animals. The 
administration of sulfapyridine alone or 
together with serum was ineffective in 
protecting the animals from the disease. 

The administration of the hyperim- 
mune serum to infants in the early 
stages of pertussis resulted in clinical im- 
provement and in the augmentation of 
certain antibodies. Nineteen such in- 
fants and 3 older children were treated 
by Katsampes, McGuinness and Brad- 
ford. 212 Ten cubic centimeters of the 
serum were administered daily for 1 to 
4 days. Phagocytosis and agglutinin 
titers were increased just as in convales- 
cent patients, and there was a general 


tendency for the number of lymphocytes 
to decrease. 

Hyperimmune adult serum may be 
produced by the administration of vac- 
cine to prospective donors. Such serum 
has been used in the prevention and 
treatment of pertussis by McGuinness, 
Bradford and Armstrong. 213 In their 
first series of 83 children who had been 
exposed to the disease, they administered 
10 cc. of the serum to those who had 
been in less intimate contact and 20 cc. 
to patients who had been more inti- 
mately exposed. Only 18 or 22 per cent 
of the entire group developed the dis- 
ease and the majority of the attacks were 
very mild in nature. This was much 
less than the expected rate of 70 per 
cent, which is the usual attack rate of ex- 
posed susceptible individuals. Another 
group of 100 patients in the early stages 
of pertussis received 10 to 20 cc. of the 
serum. In 32 patients the results were 
excellent, in 30 others the disease was 
only moderately severe, in 14 the results 
were doubtful, and 3 infants less than 2 
months of age developed pneumonia and 
died. Best results were obtained when 
large amounts of serum were injected 
early in the course of the infection. 

The presence of pertussis antibodies 
in human convalescent serum has been 
noted by Mishulow, Klein, Liss and Lei- 
fer. 214 Blood was taken from 38 pa- 
tients recovering from whooping cough. 
Thirty of these samples protected from 
one-third to all of the mice inoculated 
with the bacteria. Little or no protection 
was obtained from some specimens of 
serum taken in the early weeks of the 
disease, but antibodies were usually 
present by the sixth week. Positive ag- 
glutination tests were obtained in the 
sera of 18 patients but the titers varied 
widely and there was no correlation be- 
tween the protective power of the sera 
and the agglutination titer. The protec- 
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tive antibodies in the serum of convales- 
cent patients tended to remain stationary 
for several weeks after the recovery of 
the patients and then diminished rap- 
idly. In some instances the protective 
power had completely disappeared from 
the serum after a few months. 

The presence of agglutinins in patients 
who have recovered from pertussis or 
have received the prophylactic injections 
has been confirmed by Miller, Jr., and R. 
J. H. Silverberg. 215 Employing a new 
technic, they observed that the sera of 
only 10 per cent of 101 children who 
gave no history of having had pertussis 
produced agglutination while that of al- 
most all of a group of 164 children who 
had been vaccinated with pertussis vac- 
cine, caused agglutination. The titers 
were maintained in many instances for 
a period of 38 months. The agglutina- 
tion titers of 15 of a group of 17 per- 
tussis patients were high at some time 
during the disease, but tended to de- 
cline rapidly in succeeding months. 

The comparative value of various 
types of therapeutic agents in the treat- 
ment of pertussis has been reported by 
Cohen, Weichsel and Lapin. 216 More 
than 1000 patients were treated by one 
of various methods. Best results were 
obtained by the use of convalescent 
serum and with hyperimmune serum. 
Patients treated with this material had 
milder types of infection and recovered 
in shorter periods of time than those re- 
ceiving injections of Sauer’s vaccine. 
Krueger’s vaccine , nonspecific ty- 
phoid paratyphoid vaccine, nasal in- 
stillation of topagen and subcutaneous 
injections of the same material did not 
seem to affect the course of the disease 
one way or another. 

Immunization — Information con- 
cerning the effectiveness of immuniza- 
tion against pertussis by the Sauer 
method has been compiled by Doull, 


Shibley, Haskin, Bancroft, McClelland 
and Koelscher. 217 The course of more 
than 400 children who had recened com- 
plete courses of the vaccine was com- 
pared with that of a control group of 
comparable size, over a period of obser- 
vation of 2 1 2 years. The difference in 
the incidence of pertussis in these 2 
groups was not great. About 18 per cent 
of the treated children and 22 per cent 
of the control series contracted the ill- 
ness. A total number of 73 inoculated 
children and 62 control children had 
been exposed to the disease of siblings 
in their own homes. All but 1 of the 
control group contracted the illness, 
while only 56, or 77 per cent, of the vac- 
cinated group had definite symptoms of 
pertussis, so that it seemed probable that 
the inoculations had protected 23 chil- 
dren from the infection. When the se- 
verity of the disease of the 2 groups was 
compared, the vaccinated children were 
found to have had milder attacks than 
the children of the control series. One 
death occurred in the control group and 
none in the treated children. The au- 
thors concluded that the inoculations had 
produced only slight effects in decreas- 
ing the incidence and severity' of the 
infection. 

Further observation of a large group 
of children who have been immunized 
with pertussis vaccine has been report- 
ed by Singer-Brooks. 2 1S Her group has 
been observed for a period of 4 years 
and every effort has been made to con- 
trol the study' accurately. She has taken 
into consideration the fluctuations of the 
incidence and character of pertussis in 
San Francisco throughout the years of 
observation and has given attention to 
the questions of intimacy of exposure of 
the children and the time and age at 
which the vaccine had been given. There 
was a tendency for the control group 
to be somewhat older than the treated 
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TABLE XII 


Summary of Results in Haemophilus Pertussis Phase I Vaccine and Control Groups* 


Group 

Total 
Number of 
Children 

Number of 
Children 
Directly 
Exposed to 
Pertussis 

Number of 
Exposed 
Children 
Who 

Contracted 

Pertussis 

Communi- 
cability 
Rate (% of 
Exposed 
Children 
Attacked) 

Difference 

in 

Communi- 

cability 

Rates 

Standard 

Error 

Number of 
Exposed 
Children 
Who Did Not 
Contract 
Pertussis 

Protection 
Rate (% of 
Exposed 
Children 
Who 
Escaped) 

H pertussis phase I vac- 




7.8 



59 

92 2 

! 

cine (total dose SO billion) 

Noninoculated sibling or fa- 

330 

64 

(19.4%) 

5 

89 9 

db405 

milial controls 

200 

43 

(22 5%) 

44 

97 7 



1 

22 


* Summary of instances of exposures to, cases of, and escapes from pertussis which occurred in 
the group of children inoculated with Haemophilus pertussis phase I vaccine and their respective sibling 
or familial controls The figures in parentheses represent the percentages of the total number of children 
in each group who encountered exposure to pertussis. 


group. A total number of 330 children 
had been inoculated with the phase I 
vaccine and 200 children, mostly siblings 
of the above children, were not treated. 
Pertussis had occurred in 7 8 per cent of 
those who had been vaccinated and had 
been directly exposed to pertussis, and 
had occurred in 97.7 per cent of those 
who had been similarly exposed but not 
vaccinated. This difference in commu- 
nicability rate was of significance from a 
statistical viewpoint. Observation over 
a longer period of time, however, was 
considered to be necessary in order to 
determine the effectiveness and the dura- 
tion of the immunity conferred by the 
pertussis vaccine (Table XII). 

Favorable results from whooping 
cough vaccination have been reported by 
Silverthorne. 219 Of a group of 97 vac- 
cinated children who had been in direct 
contact with whooping cough, only 10 
(10 per cent) contracted the disease. 
Of a group of 52 untreated children ex- 
posed to the disease, 43 children (82 
per cent) contracted the illness. 

Similar success from the active im- 
munization of children by means of the 
Sauer vaccine has been obtained by 
Mitchell. 220 A group of 319 children 
who had received the inoculations were 
observed for a period of 1 to 5 years. 


Whooping cough had developed in 1 to 
15 per cent of the various groups dur- 
ing this period of time, with an average 
of 4.74 per cent in the entire group. 

An evaluation of 2 types of whooping 
cough vaccine has been made by Lapin, 
Cohen and Weichsel. 221 In a series of 
391 patients of their clinics and 266 chil- 
dren observed in private practice. Sauer’s 
vaccine was given to 1 group of 180, 
a toxic £ltrate from the research lab- 
oratories of the New York Department 
of Health was given to 165, and the re- 
mainder served as a control series. In 
respect to the complement fixation reac- 
tion, Sauer’s vaccine produced a maxi- 
mum response to antibodies in about 1 
week after the last dose and a disap- 
pearance about 9 weeks later. With the 
toxic filtrate the complement fixation re- 
action persisted for a longer period of 
time. The attack rate of the disease in 
the inoculated children was about the 
same with the Sauer’s vaccine as with 
the toxic filtrate but the disease was 
milder in patients of both groups than in 
those of an untreated control group. 

The prevention of whooping cough in 
children who had been intimately ex- 
posed to the disease has been attempted 
with the use of various agents by Cohen 
and Lapin. 222 Ten children, exposed to 
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the pertussis of siblings, received daily 
injections of Sauer’s vaccine in doses of 
1 cc. a day for 1 week. Seven of these 
children contracted the disease and 3 did 
not. In a second group of 10 such chil- 
dren Krueger’s vaccine was given in 
similar dosage, and again 7 contracted 
the disease and 3 escaped. This attack 
rate of 70 per cent is about that of un- 
treated groups. Of a third group of 10 
children who received Mulford’s to- 
pagen, 6 contracted the disease. A fourth 
group of 13 children received 20 to 40 cc. 
of blood serum obtained from parents 
who had had the illness in previous years. 
In this group 8 children escaped the in- 
fection and 5 had mild forms of the ill- 
ness. A series of 12 children had injec- 
tions of serum obtained from individuals 
who had previously received considerable 
amounts of Sauer’s or Mishulow’s vac- 
cine and 8 of these children were pro- 
tected and 4 contracted mild types of the 
disease. Finally, there was a group of 33 
children who received convalescent 
serum in doses of 5 to 40 cc. depending 
upon the age of the child. Only 5 of this 
series contracted very mild forms of the 
infection and with the larger doses of 
serum the results were very satisfactory. 
The authors concluded that the early ad- 
ministration of large amounts of hyper- 
immune adult serum or, preferably, con- 
valescent serum, was highly effective in 
preventing pertussis in patients exposed 
to the disease. 
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PHYSICAL THERAPY 

By John S. Coulter, M.D. 


CRYMOTHERAPY 
Human Beings with Cancer Main- 
tained at Reduced Temperatures of 
75° to 90° F. (23.8° to 32.2° C,)— 
Smith and Fay , 1 in their observations of 
these cases, state that urinalysis in all 
of the cases has shown nothing of path- 
ological significance from the routine 
examination. No red cells or casts have 
been observed in any of the cases, and 
in the few instances in which more 


careful analytical studies have been 
made chemically, no excess of any of 
the usual constituents has been observed 
during either the period of refrigeration 
or following it. 

In this connection, autopsy studies 
upon cases ultimately dying of their 
disease have shown no evidence of 
damage to the glomeruli or tubules, as 
was feared might result from such ex- 
posure to cold. 
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Before the introduction of saline to 
maintain fluid balance, a reduction in 
chlorides had been observed. This has 
been corrected by the modified proce- 
dure. 

Blood sugar, likewise, has shown a 
tendency to drop to the lower levels 
of normal, the average figure ranging 
somewhere betwen 80 and 90. 

In the original report by Smith and 
Fay, the effect upon the respiration of 
these patients was noted. The rate tends 
to be somewhat irregular and shallow. 
Many of the patients show very little 
variation in actual rate, but others may 
show a drop to as low as 10 or 12, 
while still others may show an eleva- 
tion to as high as 28 or 30. 

In reviewing the physiological data 
which have been recorded both as clin- 
ical observations in respect to the pa- 
tient’s circulatory apparatus and respir- 
atory system, and from laboratory' 
studies, it became apparent that an en- 
tirely new field in human physiology 
has been opened for investigation. Pre- 
vious to these studies, so far as the 
authors have been able to determine in 
a careful review of the literature, no 
comparable observations on human 
beings have been recorded. Indeed, it 
has been the general impression that 
any prolonged reduction of temperature 
below 94° or 95° F. (34.4° or 34.9° C.) 
was inevitably fatal. These studies 
have brought out the fact that patients 
can be maintained for periods as long 
as 5 to 8 days at temperature levels 
in the eighties, that relief of pain can 
be regularly anticipated for periods of 
time ranging from a few days to as 
long as 5 months, and that regressive 
changes in young embryonal cells, par- 
ticularly in carcinoma, takes place as a 
result of lowered physiological activity, 
interfering with the metabolism of these 
cells. 


These preliminary studies upon the 
physiological mechanism involved sug- 
gest that the entire body economy is 
reduced, that the circulatory rate and 
blood flow are slowed, and that the 
liver is in a relatively dormant and in- 
active state, as shown by the low nitrog- 
enous analysis of the blood. Basal 
metabolism is apparently reduced by' 
as much, perhaps as 20 to 25 per cent, 
and even lower figures may well be 
anticipated when special methods are 
devised for the more accurate record- 
ing of these observations. Just how 
far these alterations in physiology may 
prove of clinical value in medicine re- 
mains an entirely open question. 

Thus far, these authors have observed 
what they feel to be beneficial effects 
in cases of malignancy, in cases of drug 
addiction, and in a single instance of 
psychiatric derangement. No doubt 
exists in their minds that the procedure 
is comparable in many respects to other 
major therapeutic methods and is not 
entirely’ devoid of risk. It is a method 
which certainly should only be at- 
tempted by individuals or groups where 
all available opportunity for careful ob- 
servation of the patient can be carried 
out. 

One thing stands out as a clear cut 
result of these studies, i. c., the use of 
low temperatures in the control of pain. 
This is perhaps more particularly ap- 
plicable from the clinical standpoint to 
chronic cases, especially to the terminal 
stages of cancer where patients are bed- 
ridden and such measures are more 
readily employed. Its usefulness in the 
therapeutic field otherwise remains a 
problem to be solved in the future. 

Smith 2 gives a summary of the path- 
ologic studies in a series of some 60 
cases in which patients with cancer were 
subjected to local or general reductions 
of temperature and in which autopsies 
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were made. The studies are divided 
into 3 major groups, i. e., ( 1 ) those re- 
lating to the normal body tissues; (2) 
those relating to tumor tissue subjected 
locally to temperatures of 40° to 50° F. 
(4 4° to 10° C.) for varying periods 
of time; and (3) those relating to meta- 
static tumor tissue in patients whose 
general temperature had been reduced 
to subcritical levels between 74° and 
90° F. (23 3° and 32.2° C.). 

Relating to the first group of non- 
neoplastic, or “normal” tissues, it may 
be said a priori that significant changes 
are the exception rather than the rule. 
In the series of 60 autopsies, marked 
myocardial degeneration was found in 
5 cases. In 3 of these it was associated 
with definite sclerosis of coronary ar- 
teries. In 3 cases acute pancreatitis 
was seen ; all 3 of the patients had been 
accustomed to take relatively large 
amounts of morphine. In 4 cases a 
significant and persistent fall in blood- 
pressure was observed; in 3 of these 
there was extensive bilateral adrenal 
metastasis. Bronchopneumonia, other 
than the terminal event commonly en- 
countered in cases of advanced malig- 
nant disease, appeared chiefly in the 
postrefrigeration period, in association 
with metastatic involvement of the 
lungs. Its occurrence with and rela- 
tionship to refrigeration, accordingly, is 
particularly difficult to evaluate. 

With respect to the second group, 
temperatures of 40° to 50° F. (4.4° 
to 10° C.) applied locally to tumors 
regularly produced regressive changes 
going on to actual necrosis, even to 
the point of histologic clearance of the 
tissue of tumor cells in occasional in- 
stances. 

In regard to the third group, the 
changes which were observed in meta- 
static tumor tissue from patients who 
were submitted to general reductions 


of temperature to 74° to 90° F. (23.3° 
and 32.2° C.) were similar in kind but 
varied greatly in degree in comparison 
with those resulting from application of 
the lower temperatures locally. In no 
case were regressive changes encoun- 
tered until 96 to 124 hours of refrig- 
eration had been given, and in some 
cases no significant change seemed to 
occur after 300 hours of such low tem- 
peratures. 

Vaughn, 3 in a study of experimental 
hibernation of metastatic growths, stud- 
ied 6 patients with hopeless metastatic 
carcinoma, ranging in age from 26 to 
52 years. The lowest temperature ob- 
tained was 83.2° F. (28.4° C.) rectal. 
The time spent in hibernation ranged 
from 9*4 to 54*4 hours. Basal meta- 
bolic rates were determined at the sub- 
merged temperature, the lowest being 
84.2° F. (28.4° C.) rectal; the metab- 
olism was lowered in every case in 
which the determination was made. 
The serious condition of the patient ac- 
counted for the shortness of the 9*4- 
hour hibernation. 

Primary carcinoma of the breast with 
metastases in the bones was the diag- 
nosis in 4 of the 6 cases reported by 
Vaughn, while generalized carcinoma- 
tosis of the abdomen from primary car- 
cinoma of the cervix and sigmoid colon 
accounted for 2 cases. 

No deaths occurred during hiberna- 
tion; 4 patients died between 24 hours 
and 3 weeks after hibernation. 

Two patients are still living 7 and 8 
months, respectively, after hibernation ; 
they were entirely free from pain for 3 
months and at present no narcotics are 
necessary to relieve their discomfort. 

Vaughn concludes that the relief of 
pain was the only result of possible value 
found in the 2 patients still living; but 
it should be noted that these patients 
had had high voltage Roentgen therapy 
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preceding hibernation, which might in 
some degree be responsible for the relief 
of pain. 

X-ray evidence reveals that 1 hiberna- 
tion has not retarded the metastatic skel- 
etal growth of carcinoma in these cases. 

In his opinion, this procedure is haz- 
ardous and is not justifiable in the treat- 
ment of hopeless metastatic carcinoma. 


ELECTROTHERAPY 

Histamine Common Ion Transfer 
(Iontophoresis) in Varicose Ulcers — 
Gould-Hurst 4 used a preparation of 2 
per cent histamine acid phosphate 
in the treatment of varicose ulcers. His 
method of application is as follows: 

A ring of skin % inch wide surrounding the 
ulcer is cleaned with spirit, and a thin layer of 
the histamine ointment is spread over one-half 
of this, the second half being reserved for the 
next treatment, because the skin so treated is 
apt to become somewhat sensitive. Care is 
taken at the first treatment not to allow the 
ointment to “spill over” on to the raw surface 
of the ulcer, because the rapid absorption of the 
histamine from a raw surface causes unpleasant 
symptoms, c. g., flushing of the face, throbbing 
in the head, headache, palpitation, and even a 
feeling of faintness. So far he has only met 1 
patient who could not, or perhaps would not, 
continue treatment because of unpleasant effects 

The semicircle of ointment having been ap- 
plied, a pad of gauze soaked in warm solution 
is placed over it. The positive terminal of a 
galvanic battery is bound on to this pad, and 
the negative electrode is applied to some con- 
venient adjacent area. A constant current of 
4-6 ma. is slowly turned on, when most pa- 
tients will say that they are conscious of a 
pricking sensation under the pad. This current 
is allowed to pass either for 5 minutes or until 
the patient complains of headache or other dis- 
comfort before the S minutes has passed. 

At subsequent sittings both the amount of 
current passed and the time of the treatment 
are increased, but never pushed beyond a point 
of moderate headache. Head throbbing and 
flushing are generally pronounced, but the pa- 
tient soon becomes used to this. These sensa- 
tions should be explained to the patient before 


the current is applied on the first occasion. A 
current of 10 ma for 12 minutes is about the 
average application that can be recened with 
only the mildest discomfort, but many individ- 
uals vary considerably in their tolerance After 
each treatment the patient rests for 15 minutes 
Treatments are given twice weekly. A dress- 
ing oi sterile vaseline or of cod-liver oil 
is then applied and the wound covered with 
gauze and firmly bound over a thin layer of 
wool. 

After 2 or 3 such treatments the edge 
of the skin around the ulcer takes on 
a fresh pink appearance, and the ulcer 
begins to heal from without inwards. 
The skin of the leg in the immediate 
vicinity also becomes less brittle. Pain, 
which in some cases was continuous, 
rapidly diminishes until, after the fourth 
treatment, it has generally disappeared 
altogether. While the ulcer continues 
steadily to heal, the general outlook of 
the patient greatly improves, for un- 
doubtedly the sight, and in some cases 
also the odor, of a raw ulcerated area, 
which refuses to heal, is very depressing 
and disabling. In 2 cases, the author 
found that healing proceeded normalh 
until only a small ulcer about % inch 
in diameter remained. This refused to 
heal until the histamine was spread 
over the raw area itself. 

The results have been uniformly suc- 
cessful, and the treatment seems to bring 
a sense of general well-being, unless it is 
pushed too hard. The average time taken 
for the ulcers to heal has been 8 to 12 
weeks, and these were of very long 
standing which had refused to heal with 
other methods of treatment. 

Sinusoidal Currents 

Facial Paralysis and Its Operative 
Treatment — Collier 5 states that the fac- 
tors to be considered in every case of post- 
operative facial paralysis are the time of 
onset of the palsy, the electrical reactions 
of the facial muscles, and the condition 
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of the middle ear. Appearance of paraly- 
sis immediately after operation indicates 
complete interference with the continuity 
of the nerve and calls for operation as 
soon as the general condition of the pa- 
tient permits. The shorter the time the 
facial muscles are d enervated, the more 
perfect will be the results, the minimal 
tendency to mass movements and contrac- 
tures. 

If the facial movements have been 
observed after the operation and weak- 
ness is seen to develop 1 or more days 
later, it is safe and wise to wait ; and, if 
a week or 10 days later the electrical 
reactions are normal, it may be assumed 
that the muscles have not been dener- 
vated, and that recovery will take place 
without interference. Here the damage 
must have been slight and the resultant 
edema insufficient to prevent conduc- 
tivity. If, however, the reaction of de- 
generation is present 10 days after on- 
set, it will be found that conductivity 
has been lost, owing either to severe 
compression or to section and loss of 
substance of the nerve; and, if the ap- 
propriate treatment is not given, recov- 
ery may never take place or, if it does, 
in the compressed cases it will be slow, 
incomplete. 

The indications for operating in the 
late cases , i. e., those seen several months 
or even years after injury, are less dog- 
matic. It is obvious that movement can- 
not be restored to fibrosed muscles ; 
hence, loss of galvanic response is an 
absolute contraindication to any opera- 
tion on the nerve. But the decision is 
more difficult when, although the nutri- 
tion of the muscles has been maintained 
by physical therapy, the lapse of time 
since the injury makes it likely that de- 
generation has taken place in the cells 
of the facial muscles. It is possible, but 
without post-mortem evidence no exact 
information is available that degenera- 


tive changes in the nuclear cells proceed 
pari passu with fibrotic changes in the 
muscles Every patient observed by the 
author in whom facial paralysis has per- 
sisted for more than 3 years has given a 
negative response to the galvanic test; 
hence, the question of nerve-grafting did 
not arise. 

Exploration is the only means of de- 
termining the site and the extent of the 
injury; if this is done from below at the 
stylomastoid foramen, the damage, if 
found in the descending portion of the 
nerve, can be repaired here by decom- 
pression or graft without damaging 
the tympanic membrane or the middle 
ear. 

During the postoperative period the 
facial muscles must be supported by in- 
ternal or by external splinting to pre- 
vent overstretching. The nutrition of the 
muscles is maintained by physical ther- 
apy, particularly heat. Massage must 
be directed to prevent elongation of the 
muscles. As soon as there is minimal re- 
turn of active movement, careful re- 
education before a mirror, with relaxa- 
tion of the sound side of the face, is 
the best safeguard against the develop- 
ment of associated movements. Here the 
cooperation of patient and masseuse is 
most important. Movements and not 
muscles are represented in thfe cortex, 
and voluntary control of movements can 
be learned. Collier believes that the 
training of individual movements is fa- 
cilitated by avoiding the ordinary gal- 
vanic current, which can only stimulate 
isolated muscles and favors the develop- 
ment of tics and contractures. 

Paralysis of Serratus Magnus Mus- 
cle — Overpeck and Ghormley 6 state that 
the function of the serratus magnus mus- 
cle is mainly to aid in fixing the scapula 
to the thorax when the arm is elevated, 
particularly anteriorly, and also to rotate 
the scapula in abduction and during for- 
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ward elevation of the arm at the shoul- 
der. Stookey has proposed a more elab- 
orate interpretation of the functioning 
of the serratus magnus. muscle than is 
set forth m the foregoing sentence. He 
wrote that during elevation of the arm 
there are 3 cycles . The first is carried 
out by the deltoid and supraspinatus 
muscles ; the second by the serratus 
magnus, trapezius, rhomboideus and le- 
vator scapulae muscles ; and the third by 
the action of both the deltoid and supra- 
spinatus muscles. 

The most prominent symptom of iso- 
lated paralysis of the long thoracic nerve 
and the serratus magnus muscle is pain. 
Pain usually extends along the base of 
the neck and downward, over the scap- 
ular and deltoid regions on the affected 
side. The second most common symp- 
tom is the patient’s fatigue on elevating 
the arm or the inability fully to elevate 
the arm. 

On examination of the patient, the 
principal clinical observations are weak- 
ness of the pushing power of the affected 
shoulder and weakness of the abducting 
power of the arm above the horizontal 
plane. Winging of the scapula is always 
present when the arm is fully abducted 
or is elevated anteriorly. 

Trauma was the chief causative agent 
in the author’s series, 23 instances of the 
condition, or 82 per cent of the total 
number of cases, being the result of some 
type of trauma. 

The authors use 2 types of treatment: 
conservative and operative. Various 
types of conservative measures may be 
tried, such as supporting splints and 
bandages and physical therapeutic meas- 
ures such as heat, massage and gal- 
vanic stimulation. 

Some type of mechanical support 
should be tried in order to relieve the 
patient of pain, if possible, and to relax 
tension on the serratus magnus muscle. 


Persistent efforts in conservative meas- 
ures may gue the patient complete re- 
cover}-, as is demonstrated by the follow- 
up observations on the authors’ group of 
patients. Reassurance on this basis may 
do much to aid the patient’s recovery. 
Certainly, avoidance of heavy muscu- 
lar effort involving the affected mus- 
cle should be advised. 

In this series, only conservative treat- 
ment was used, consisting of physical 
therapy and in addition, in some in- 
stances, elevation of the arm of the 
patient for a period of several weeks. 

A follow-up of 15 patients indicated 
good results in 1 1 instances. There was 
complete recovery for 7 of these 11 pa- 
tients, whereas 4 patients enjoyed recov- 
ery of strength but had persistent wing- 
ing of the scapula. Three patients whose 
conditions w-ere caused by trauma did not 
recover 


ELECTROSURGERY 

Endocervicitis — Kleegman 7 states 
that in endocervicitis, there is a small 
group of cases where electrocoagulation 
and conization give results superior to 
the nasal tip cautery, particularly where 
there is a small external os, with a bal- 
looned-out, chronically infected, endo- 
cervical mucosa beyond it. 

1. Electrocoagulation — For this it is 
necessary to have a diathermy or radio 
tube machine and electrodes. Ende de- 
vised a good one, and Cherry has a mod- 
ification of the Ende electrode. One dis- 
advantage of the Cherry electrode is that 
because of the placement of the metal 
strips, raw surfaces are left in apposition 
and the possibility of subsequent stenosis 
is increased. After the canal is cleansed, 
dried and anesthetized, the electrode is 
inserted into the canal, pressed against 
the wall, and the current turned on for 
the required dosage. The handle is grad- 
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ually rotated until a coagulation of one- 
half the canal is obtained, 2 mm. in 
depth. Ende recommends that a gauze 
soaked in enzymol be left in the canal 
for 48 hours after this procedure. The 
other half of the canal is treated S weeks 
later. When necessary, treatment may 
be repeated at intervals of 8 weeks. For 
erosions and cysts, the bipolar electrode 
is used, and the superficial tissue be- 
tween the tips coagulated. 

For electrocoagulation of cervical ero- 
sions and endocervicitis in the late puer- 
perium, Barrett prefers the radio tube 
machine with ball tip electrode causing 
electrocoagulation of the eroded area. 
Workers using this method have corrob- 
orated his excellent results. In a small 
series of extensive erosions of both lips, 
Kleegman has treated one of the lips 
wfith the nasal tip cautery and the other 
lip with Barrett’s method and has found 
healing to be the same in both lips as to 
time and degree. 

2. Conization — Hyams devised a 
technic whereby the infected glandular 
tissue in endocervicitis can be quickly 
excised, analogous to the Sturmdorf op- 
eration both as to tissue removed and 
degree of healing obtained. By both of 
his electrode with a fast cutting current, 
Hyams cones out the mucous lining of 
the cervical canal and its glands without 
injury to the underlying musculature. 
It is an office procedure and, when prop- 
erly done, as simple for the patient as 
any of the others. 


EXERCISE 

Cardiac Disease and Edema — Dis- 
cussing the role of exercise in cardiac 
disease, Sussman 8 states that regular, 
moderate exercise delays the onset of 
cardiovascular disturbances in the nor- 
mal. Judicious exercise as an adjuvant 
to the usual therapy in cardiac disease 


helps to restore physical tone and psy- 
chic well-being, but unfortunately is a 
frequently neglected form of therapy. 
This statement is not to be interpreted 
as discounting the importance of rest, 
which obviously is still the basic therapy 
of anginal and congestive failure. Exer- 
cise must be individualized — never em- 
ployed by the “rule of thumb.” Fre- 
quently beneficial and occasionally even 
spectacular responses are noted in obsti- 
nate edema. 

The author in discussing exercises for 
edema states that exercises may be 
started during the second week of treat- 
ment, beginning with simple deep 
breathing efforts with wide-open win- 
dow's, followed in about a week with 
such leg exercises as have been employed 
in the treatment of peripheral arterial 
disease, and general massage except 
varicosed legs. A few minutes of unsup- 
ported sitting in the bed, dropping the 
feet over the side of the bed and, finally 
after 8 weeks, even though the edema 
still be present, the patient is helped out 
of bed, seated upright in a chair with 
feet supported on an ottoman or stool 
The same principle of postural changes 
is embodied in the Sanders motorized 
bed (see Fig. 1) with the added advan- 
tage in the latter of avoiding undue 
fatigue of the patient. Mental as well as 
physical improvement will be evident. 

Standardization is not desirable. It 
is not a matter of great diagnostic acu- 
men or clinical judgment on one hand, 
or a total hit and miss situation on the 
other. Vigilance and intelligence are 
more important than the character of the 
exercises. Labored breathing, cyanosis, 
prolonged tachycardia, a subjective sense 
of faintness or exhaustion are good clin- 
ical guides that exercises have been car- 
ried beyond the patient’s tolerance, ne- 
cessitating curtailing the program when 
repeated or preferably spreading out 
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over a longer period, possibly on a stag- 
ger plan 

The author states that he does not 
intend to convey the impression that 
relief from the edema will be accom- 
plished by exercise alone. Usual drug 
therapy is employed and high protein, 
fairly low fat and low starch diet, with 
moderate restrictions of salt is rec- 
ommended. 



Fig 1 — Tilting bed for Buerger’s exercises 
(Sanders Vasodilator). Fitted also with an 
intermittent venous occlusion cuff device and 
a blanket cradle with a thermostatic heater to 
maintain accurate temperatures at patient’s 
extremities. 

One of the chief benefits of the exer- 
cise regimen is an increased desire for 
food, and treatment may be supple- 
mented by the use of B or other vita- 
mins. Whether or not a definite vitamin 
deficiency is accepted as a factor in the 
anorexia and epigastric distress, as 
pointed out by many authors, it is self- 
evident that some disturbance of nutri- 
tion is present. 

Additional aid is obtained by the ap- 
plication of crepe, elastic bandages to 
the legs, prior to getting the patient 
out of bed. This probably helps the 
peripheral circulation. A daily trip in 
a wheel-chair to an open-air sun 
porch, permitting contact with other 
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patients, will result in genuine physical 
and psychic benefit. 

Exercise in Pulmonary Tuberculo- 
sis — Habeeb 9 makes a plea for conserv- 
atism in the use of exercises for pul- 
monary tuberculosis. He states that in 
the treatment of tuberculosis the ques- 
tion of exercise occupies a place of pri- 
mary importance. There is not a great 
deal written on the subject in the cur- 
rent literature. It might be thought to 
be a settled issue. There is, neverthe- 
less, a wide divergence of opinion among 
tuberculosis physicians concerning exer- 
cise in the treatment of tuberculosis. 

Those who believe in strict bed rest 
will consider every activity of the patient 
short of resting quietly in bed as exer- 
cise. Sitting up in bed, waiting letters, 
drawing, knitting, etc., are exercise by 
that standard. By another standard, 
such activities are not considered exer- 
cise at all. Activity merits the designa- 
tion of exercise only after the patient is 
fully clothed and is going for outdoor 
walks. 

Any activity which produces severe 
fatigue should not be persisted in. 
Fatigue is a symptom of overstrain and 
indicates that the body needs more rest 
To continue a given amount of exercise, 
no matter how little, day after day in 
spite of marked fatigue, is to court an 
increase in the tuberculosis. 

Every case must be individualized. A 
blanket set of rules will not cover all 
cases. No 2 cases of tuberculosis are 
alike. It is obvious that patients with 
malaise, fever, rapid pulse, and marked 
fatigue should be on bed rest. 

Patients with minimal disease and 
positive sputum, whether they have 
cough or not, should be in bed also. 
Exercise in such patients should not be 
permitted until a sufficient period of bed 
rest or a collapse measure in addition to 
bed rest has converted the sputum and 
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gnen the disease time to become sta- 

O 

bilized. 

In most sanatoria the amount of exer- 
cise is well regulated and the patient’s 
activity is kept within safe limits. After 
the patient leaves the sanatorium, the 
advice concerning exercise is frequently 
disregarded. 

The greatest necessity in the field of 
tuberculosis at the present time is a re- 
habilitation program. 

Exercises in Prevention of Pul- 
monary Embolism — De Takats and 
Jesser 10 believe that one of the predis- 
posing factors in thrombosis is a retarda- 
tion of venous return from the lower 
extremities and pelvis. They state that 
efforts have been made from time to time 
to prescribe postoperative exercise, to 
turn the patient from side to side several 
times a day, to encourage deep breath- 
ing, to improve circulation time by thy- 
roid extract and by digitalization of the 
failing heart. But a continuous gravity 
drainage of the endangered venous bed, 
aside from occasional notes in the Scan- 
dinavian literature, had not been ad- 
vocated until the emphasis of Gray on 
the postoperative use of the Trendelen- 
burg position. He raised the foot of 
the bed approximately 10 inches (25 
cm.) for the first 24 hours after opera- 
tion, with a view of improving pharyn- 
geal and bronchial drainage and to 
encourage venous return from the ex- 
tremities. 

Since Gray’s communication, the au- 
thors have placed all patients after a ma- 
jor operation in a Trendelenburg posi- 
tion for 24 and occasionally for 48 hours. 
Excluded from such a position must be 
patients with intra-abdominal suppura- 
tion or with cardiac failure, when such a 
position would lead to dyspnea. A 5 per 
cent angle can be accomplished readily 
by elevating the foot of the bed for from 
8 to 10 inches. In case of shock, this 


angle is usually increased to 10 degrees 
by doubling the elevation. 

During the past 5 years 350 patients 
have been placed m this position at St. 
Luke’s Hospital and the Illinois Re- 
search and Educational Hospitals. There 
was no postoperative thrombosis in this 
group, and the incidence of pulmonary 
complications as detected by clinical ex- 



Fig 2 — Postoperative exercise apparatus to 
improve venous backflow. The patient pedals 
on this stationary bicycle for 5 minutes 3 
times a day, starting on the third postopera- 
tive day. (de Takats.) 

amination was 3 per cent. At the same 
time a group of 1000 surgical cases at 
these institutions have showed 5 cases 
of postoperative thrombosis. 

Besides diaphragmatic movements and 
abdominal distention, the inactivity of 
these patients is an important factor. To 
overcome this and to improve venous 
backflow by active muscular contrac- 
tions, de Takats and Jesser have used or- 
dinary bicycle pedals that are mount- 
ed to the foot end of the bed (see 
Fig. 2). The 2 shafts of the pedal have 
to be balanced. A washer prevents un- 
due friction, and the pedals are placed 
in a wooden frame with a bracket rein- 
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forcement. The pedals can be tightened 
or loosened so that they can be used 
with more or less resistance. The pa- 
tients pedal on this stationary bicycle 
for 5 minutes 3 times a day, starting on 
the third postoperative day. As these 
authors believe in relieving postoperative 
pains by enough morphine to insure 
deep breathing and avoid motionless 
rigidity in 1 position, only seldom has 
any objection been raised on the part 
of the patient. In fact, it serves in part 
as occupational therapy and encourages 
the patient to more active movement in 
bed. Regular breathing exercises and 
mild active movements of the lower ex- 
tremities are equally effective. 

This simple apparatus, which can be 
assembled easily at small cost, has also 
proved of value in mobilizing knee, ankle 
and hip joints, as an active vascular ex- 
ercise and as a yardstick to measure 
intermittent claudication. 

In the case of a suspected or manifest 
venous thrombosis, the exercise is nat- 
urally contraindicated. Nor can it be 
used if the necessary amount of motion 
causes pain. Following acute suppura- 
tive processes requiring complete immo- 
bilization, its use is obviously out of 
place. In the majority of instances, 
however, it is a simple and efficient 
method to promote venous backflow and 
to counteract inactivity. 

Thromboangiitis Obliterans — 
Buerger’s postural exercises, accord- 
ing to La Fevre, 11 should be used rou- 
tinely in the treatment of patients with 
thromboangiitis obliterans. The patient 
is trained to do these exercises in the 
hospital twice daily for an hour at a 
time, and is instructed to continue them 
at home. They consist of alternately ele- 
vating the feet at an angle of 60° for 3 
minutes, then allowing them to hang 
over the bed for 3 minutes, and finally 


resting for 3 minutes, when the process 
is repeated. 

The positive and negative pressure ap- 
paratus has been widely used for the 
treatment of peripheral vascular dis- 
eases. Its use in thromboangiitis oblit- 
erans, however, especially in cases with 
definite vasospasm, has not been satis- 
factory. In selected cases, it may be 
helpful as an adjuvant. More recently, 
the apparatus producing intermittent 
venous occlusion has been recommended. 
La Fevre’s results with this appliance 
have not been more satisfactory than 
w r ith the positive and negative pressure 
apparatus. The use of a blood-pressure 
cuff pumped up above diastolic level for 
regular periods of 2 to 3 minutes, and 
then released, has occasionally been help- 
ful and is a simple method of producing 
intermittent venous occlusion. 

Ochsner, 12 in discussing peripheral 
vascular diseases, states that vascular ex- 
ercises are of value in some cases. Buer- 
ger originally described the exercises 
known by his name and found that when 
systematically used, they were of distinct 
benefit in the promotion of collateral de- 
velopment. Probably of more value than 
the Buerger exercises are those exer- 
cises obtained by means of a tilting bed 
(see Fig. 1). This is particularly true 
in patients who have progressive lesions 
and who are confined to bed. Passive 
vascular exercises by mechanical devices 
have been used extensively in the treat- 
ment of peripheral vascular disease. This 
form of therapy probably is of greatest 
relative value in those patients with de- 
generative organic disease because they 
have little or no associated spasm. Veal 
has shown, however, that while this 
method of therapy may be beneficial in 
patients with extensive collateral circu- 
lation, it is of little or no value in those 
cases where there is marked diminution 
of the vascular bed. The method obvi- 
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ouslv has distinct limitations, because 
these patients are m greater need of cir- 
culatory improvement. Kountz found 
that little benefit is derived from the use 
of this machine and de Takats and Veal 
believe that the degree of involvement 
present at the onset of treatment is the 
most important factor in the determina- 
tion of the degree of benefit which may 
be obtained by this form of therapy. 

Based upon the original observations 
of Bier, Moszkowicz and Matas, and the 
extensive studies of Lewis and his co- 
workers on the principles of reactive 
hyperemia, intermittent venous oc- 
clusion has been developed as a sim- 
pler and less expensive method of 
therapy than passive vascular exercises. 
Here, again, the limitations of this form 
of therapy are much the same as for the 
passive vascular exercises. De Takats 
found that it had no beneficial influence 
on pure vasospastic functional disturb- 
ances and its limited value has also been 
indicated by others. 

Foot Exercise 

Ober 13 states that to prescribe exer- 
cises for a painful, uncomfortable foot 
which is already overburdened does not 
seem sound therapy. When the symp- 
toms have been relieved, however, exer- 
cises are indicated. They are also indi- 
cated in the weak, pronated feet of chil- 
dren and adults. Too many patients 
become easily discouraged with foot 
exercises and give them up long before 
benefit can be expected. The reasons for 
this are boredom, lack of interest in pro- 
longed treatment, and too many exer- 
cises to be done at a time. If the exer- 
cises can be boiled down to a single 
maneuver, the surgeon will get more co- 
operation. This maneuver will increase 
the tone of all the muscles that control 
the arch of the foot. The patient is 


shown how to flex all his toes strongly 
and at the same time he dorsiflexes, ad- 
ducts and inverts the foot. This position 
is held momentarily. The contracted 
muscles are relaxed slowly and the con- 
tractures are repeated several times, 
morning and evening. It will be found, 
in the long run, that more patients will 
perform this combined exercise than 
they would do a dozen different exercises 
10 times each. 

Ober further states that it must be 
perfectly obvious, even to the uninitiated, 
that no special type of shoe can be de- 
signed to solve all the difficulties of a 
painful foot. The patient should be told 
to go shopping for a shoe that is com- 
fortable on his feet; in most instances, 
some alteration can be made in that shoe 
to make it fit more perfectly. This can 
be brought about in several ways. The 
heel can be raised all over, in order to 
compensate for the patient’s loss of pas- 
sive dorsal flexion. If there are bunions 
present, the area over the bunion can 
be stretched as much as inch, if neces- 
sary. The shank of the shoe can be 
brought up to the patient’s arch by re- 
moving the old shank and inserting a 
longer, higher shank of untempered steel, 
which can be raised or lowered, as neces- 
sary, until the sole of the shoe is touch- 
ing the arch of the foot. After a few 
days’ trial, if the shoe is comfortable, 
the shank is removed and a plaster 
mould is made of it. The shank is now 
tempered, refitted to its cast, and then 
placed permanently in the shoe. The 
cast is kept for future shanks. 

When the symptoms of foot strain are 
more severe, it will be necessary to use 
an arch support made of leather, felt, 
sponge rubber or metal. There are some 
fundamental principles involved in fit- 
ting supports to painful feet. Elderly 
persons cannot stand hard supports, and 
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children do better with supports, that 
are flexible. The chief object in fitting 
a support to a patient’s foot is to supph 
a device which will make a comfortable 
shoe fit that individual foot more per- 
fectly. The arch support which can be 
purchased in a store will not answer the 
purpose for long, because experience has 
shown that such supports usually fur- 
nish only temporary relief from pain. 
When the pain returns, it needs an ex- 
pert to make further adjustments in any 
support so that it will continue to give 
relief as the foot improves. This im- 
provement does not mean that the arch 
of the foot gets increasingly higher. It 
does mean that the abnormal position of 
the foot improves and, as a result, the 
support no longer fits but must be ad- 
justed ; otherwise the patient will be un- 
comfortable. 

Sometimes there is so much pain from 
foot strain that no form of shoeing or 
altering of the shoe will give relief. In 
such instances it is best to keep the 
patient off his feet entirely until the pam 
has gone Ober believes that in the most 
severe cases metal supports are neces- 
sary. 

One of the stated objections to the 
metal plate is that it causes atrophy of 
the foot. There is no reason to uphold 
this theory if the foot is properly sup- 
ported by the shoe and the plate. If the 
plate is truly a source of atrophy, then 
any supporting device will cause atro- 
phy, Is it not also true that atrophy 
occurs in the untreated painful foot? In 
the milder cases of foot strain the shoe 
recommended for the normal foot will 
serve, especially if the shank is raised 
from time to time as improvement of the 
foot progresses. Raising the inner bor- 
der of the heel will help to correct the 
pronated foot and may be incorporated 
in the methods described. 


FEVER THERAPY 

Multiple Sclerosis — Results of 
Treatment — Bennett and Lewis 14 have 
followed 51 cases of multiple sclerosis 
for an average of 31 months after arti- 
ficial fever therapy. 

These 51 patients have been classified 
as early, intermediate and advanced, the 
first group being of short duration and 
ambulatory without assistance, the last 
bedridden and usually of long duration. 

Of the 10 classified as early cases, 8 
experienced and maintained worthwhile 
improvement. In 4 of these the findings 
were such as to suggest an infectious 
basis, so that they were not easily dis- 
tinguished from acute encephalomyelitis. 
These 4 all went into almost complete 
remission which has been maintained. 
Of the other 6 early cases, 4 received 
definite prolonged improvement. The 
results in 10 early cases seem better 
than what might have been expected 
with no treatment at all. 

The 25 intermediate cases showed 
slight to marked improvement in 13, of 
whom all are still engaged in full or part 
time occupation. Although these results 
appear rather good, it is pointed out 
that in a group of 53 patients with mul- 
tiple sclerosis of all types, followed for 
4 years with no treatment whatever, at 
least 22 were still ambulatory, many of 
them working. The results in this in- 
termediate group are, therefore, not 
very different from the probable results 
without treatment. 

In the 16 advanced cases only 2 
showed any definite halting of the prog- 
ress of their disease, and a few seemed 
to be made, at least temporarily, worse 
by the treatments. 

The role of accessory quinine treat- 
ment in these 51 cases was evaluated. 
Since in both the improved group and 
the unimproved group about one-half of 
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the patients received quinine, it is diffi- 
cult to attribute to this drug any signifi- 
cant influence on the clinical results. 

The progress of individual symptoms 
was followed in 41 of the 51 cases. These 
41 showed 168 symptoms; of 97 symp- 
toms of 2 years’ duration or less, 61 
per cent improved; of 71 symptoms of 
longer duration, only 25 per cent im- 
proved. Twenty per cent of the symp- 
toms have become worse, but curiously, 
only 5 patients reported new symptoms. 
Although this may be an understate- 
ment, it was generally noted that in pa- 
tients whose disease progressed clini- 
cally, the progression was usually by ad- 
vancement of old symptoms rather than 
by the appearance of new ones. In none 
of the 8 early cases evaluated was there 
progression of old symptoms or appear- 
ance of new ones. Of the 12 patients 
in whom the 32 increased symptoms 
were distributed, 9 were advanced and 
only 4 intermediate. 

On the whole, except in the early 
group of cases and those having signs 
which suggest infection, there is little 
evidence that fever therapy has any 
markedly beneficial results in multiple 
sclerosis. This is probably true, no mat- 
ter what the mode of fever production. 
Particularly do the results obtained not 
bear out the reports of Neymann and 
his collaborators of marked and sus- 
tained improvement from fever therapy. 

The authors conclude that these results 
in 51 cases of multiple sclerosis treated 
by fever therapy indicate that it should 
be tried in early cases, of short dura- 
tion and ambulatory without assistance. 

In the intermediate types requiring as- 
sistance to be ambulatory but not com- 
pletely disabled, the benefits derived 
from fever therapy are doubtful. Other 
less vigorous methods of therapy are in- 
dicated. 


In the bedridden group, in which the 
completely disabling symptoms are of 
long duration, fever therapy does no 
good and may do harm. 

Paresis — Results of Treatment — 
Fever in the treatment of syphilis of the 
nervous system has been studied by 
O’Leary and his associates 15 from a to- 
tal of 1420 patient records; of these, 
1100 patients were treated with malaria 
and 320 with artificial fever. 

Prior to the administration of fever 
therapy, the diagnosis of paresis or of 
taboparesis was established for each pa- 
tient. In evaluating the results of ther- 
apy among patients with taboparesis, 
only the responses of the paretic symp- 
toms to the therapy have been consid- 
ered. 

The term “paresis” in this study re- 
fers to the symptom-complex caused by 
syphilitic meningoencephalitis, charac- 
terized by distinctive psychiatric, neu- 
rologic, serologic, and spinal fluid abnor- 
malities. Among the patients with mild 
and intermediate paresis, there were no 
statistically significant differences be- 
tween the rates of remission obtained 
under malaria and those obtained under 
artificial fever therapy. Sharp and sta- 
tistically reliable differences were noted 
between the results of the 2 methods of 
therapy among patients with severe par- 
sis on beginning treatment. 

The earlier in the course of the dis- 
ease the fever therapy was instituted, the 
more favorable were the clinical results. 
By the conclusion of 3 or 4 years of 
treatment-observation, more than one- 
half the patients with mild paresis treat- 
ed with either method of therapy were 
clinically “cured.” The chances of clini- 
cal recovery with either method of ther- 
apy were reduced to approximately 1 
in 4 for patients with intermediate 
paresis. The remission rates for patients 
with severe paresis treated and observed 
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for the same length of time, decreased 
approximately 1 in 100 under malaria 
and 10 in 100 under artificial fever. Pro- 
portionately more clinical progressions 
occurred m patients with severe paresis 
under malaria than under artificial fever 
therapy. Except for the better clinical 
response to artificial fever in patients 
with severe paresis (more clinical re- 
missions and fewer clinical progres- 
sions), there were no other statistically 
reliable differences in the clinical results 
obtained with the 2 types of therapy. 

For purposes of this study, the authors 
defined as treatment deaths not only pa- 
tients who died during fever therapy, 
but also those who died regardless of 
cause within 3 months of treatment. Un- 
der this definition the total crude death 
rate was higher with malaria (13 per 
cent) than with artificial fever (8 per 
cent) . 

Regardless of the method of therapy, 
the percentages of reversal, both in 
spinal fluid and in blood, increased as 
the duration of treatment-observation 
grew longer. Spinal fluid reversal rates 
at the conclusion of each of 4 annual 
periods were not only more rapid, but 
approximately twice as frequent under 
malaria as under artificial fever. Posi- 
tive blood reversed more rapidly though 
not in greater proportion than positive 
spinal fluid. The percentage of blood 
reversals was greater in the malaria- 
treated group but not so rapid as in the 
artificial fever group. 

The more abnormal the spinal fluid, 
the less responsive it was to any type of 
treatment. It was found, however, that 
proportionately as many patients treated 
with malaria as with artificial fever had 
strongly abnormal (paretic type) spinal 
fluid. 

To determine the effect of chemo- 
therapy, the patients under study were 


divided into 2 major groups: those re- 
ceiving no chemotherapy and those who 
were given chemotherapy in addition to 
or in connection with fever therapy. 

The percentages of spinal fluid and 
blood reversals in the malaria and ar- 
tificial fever therapy patients not receiv- 
ing chemotherapy were similar. None 
of the differences were statistically sig- 
nificant. Among those patients treated 
with chemotherapy, better results were 
observed in the malaria than in the ar- 
tificial fever group. These were statis- 
tically significant. 

All patients treated with artificial 
fever were classified into 4 major groups 
based on the average duration and inten- 
sity of fever : 

Group A — Minimum duration and intensity 
of fever : An average total of 30% hours above 
101° F. (38.3° C.) ; an average of 12.8 sessions 
of 2% hours comprising the total course ; maxi- 
mum temperature at 104.9° F. (40.5° C.) ; an 
average of 26 percent of the total fever time at 
a level between 104° and 104.9° F. (40° to 
40.5° C.). 

Group B — Maximum duration and moderate 
intensity of fever : An average total of 69 hours 
above 101° F. (38.3° C.) ; an average of 10.3 
sessions of 6% hours comprising the total 
course; maximum temperature at 105.9° F. 
(41° C.) ; an average of 38 percent of the total 
fever time at a level between 105° and 105.9° 
F. (40.6° to 41° C.). 

Group C — Moderate duration and high in- 
tensity of fever: An average total of 56 hours 
above 101° F. (38.3° C); an average of 7.8 
sessions of 7 hours comprising the total course ; 
maximum temperature at 106.9“ F. (41.6° C ) ; 
an average of 41 per cent of the total fever 
time at a level between 106° and 106.9° F. 
(41.1° to 41.6° C.). 

Group D — Moderate duration and maximum 
intensity of fever: An average of 44 hours 
above 101° F. (38 .3° C.) ; an average of 5.5 
sessions of 8 hours comprising the total course ; 
maximum temperature at 107° F. (41.7° C.) 
or above ; an average of 57 per cent of the total 
fever time at a level between 106° and 106.9° F. 
(41.1° to 41.6° C.) supplemented by an average 
of 8 per cent at a level of 107° F. (41.7° C.) 
or above. 
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The (lata indicate that the best results 
were obtained by the patients treated un- 
der the average fever tune and intensity 
described under group C. Although 
equally good clinical results were ob- 
tained by patients classified under group 
D, the higher intensity of fever adminis- 
tered to patients in this group did not 
increase the percentage of clinical remis- 
sions. The patients in group C were 
further subdivided into 2 groups, i. e., 
groups C-l and C-2. The maximum in- 
tensity of the artificial fever administered 
to patients in group C-l ranged from 
106° to 106.4° F. (41.4° to 41.3° C.), 
while among patients included under 
group C-2 the maximum temperature 
ranged between 106.5° and 106.9° F. 
(41.4° and 41.6° C.). The percentages 
of clinical remission obtained by patients 
in groups C-l and C-2 were similar. It 
may be concluded, therefore, that no 
clinical advantages were gained by sub- 
mitting patients to temperatures of 
106.5° F. (41.4° C) or above. This ob- 
servation is particularly important, since 
the writer is of the opinion that tempera- 
tures between 106.5° and 106.7° F. 
(41.4° and 41.5° C.) are apparently the 
highest safe temperatures that can be 
used in clinical practice, and then only 
when surrounded by safeguards. 


HEAT 

Arteriosclerosis Obliterans — The 
correct use of heat and massage in this 
condition is summarized by Wright, 16 
who states that the trend in recent years 
has been toward conservative therapy 
as against radical surgery. Marked suc- 
cess has resulted from this trend in the 
treatment of the organic occlusive dis- 
ease thromboangiitis obliterans. The ma- 
jor amputation rate, which formerly 
averaged about 70 per cent, now ranges 
between 3 to 10 per cent in several lead- 


ing vascular clinics. Arteriosclerosis ob- 
literans has been less responsive to con- 
servative therapy for numerous reasons. 

Wright believes that in spite of these 
handicaps, definite improvement in the 
amputation rate has been achieved by 
the selective and considered use of the 
following important technics and medi- 
cations : 

1. Rest of the involved extremities in a 
controlled temperature of from 88° to 94° F. 
(31 1° to 34.4° C). 

2. Soaks and baths at similar temperatures, 
using only mild solutions, such as saline, boric 
acid or azochloramide in triacetin 1 : 500. 

3. Heat applied to the abdomen, produc- 
ing reflex vasodilatation. 

4. Postural exercises, preferably passive, 
by means of the oscillating bed described by 
Sanders (see Fig. 1, p. 573). 

5. Pressure-suction boots in a few se- 
lected cases 

6. Alcohol in the form of spirituous li- 
quors by mouth. 

7. Deproteinated and other pancreatic 
tissue extracts by intramuscular injections. 

8. Extreme general care in the protec- 
tion of the feet. 

9. Meticulous attention to any open 
lesions, using only correct technic in their 
care 

10 Control of diabetes or other compli- 
cations. 

11. The judicious use of the sulfanilamide 
compounds in the presence of infections, selec- 
tion being based on the organism present, if 
possible. 

Myositis Ossificans Traumatica — 
In discussing the use of heat in this con- 
dition, Thorndike 17 believes that it is 
not only the type and severity of the 
original contusion, but also the diathesis 
of the patient that produced “myositis 
ossificans traumatica.” The preventive 
measures are those primarily designed 
to protect the individual from the pos- 
sibility of obtaining such injuries in 
sports, i. e., proper padding and such 
protection as is permitted by sport rules 
and regulations. The second important 
point in prevention is the immediate in- 



PHYSICAL THER\PY 


5S1 


stitution at the time of the injury of 
proper measures to control hemorrhage, 
i. e„ the application of cold for 1 
hour and the use of a compression band- 
age with sponge rubber. The third 
point is the ruling out of massage in the 
early treatment of all deep-muscle contu- 
sions. Greater areas of ossification have 
been produced by overenergetic massage 
in the early treatment of ordinary muscle 
contusions. It is a far safer rule never 
to apply massage directly to the area of 
tenderness in a muscle contusion. 

The author concludes that myositis os- 
sificans traumatica is an inflammatory 
process of muscle in its early stages and 
before ossification is actually demon- 
strated by the Roentgen ray. “Tumor,” 
“dolor,” and “calor” are all present at 
this stage. This inflammatory process 
gradually subsides as ossification takes 
place. The ossification is gradually ab- 
sorbed in part and sometimes in full, 
depending upon its size and location. 
The muscle function returns to normal, 
except in those instances where the ossi- 
fication occurs near a joint 

Treatment necessitates the immediate 
application of cold and a compression 
bandage to control hemorrhage, and 
later heat to aid in the absorption of the 
hematoma. Of great importance is the 
avoidance of massage on all severe and 
tender muscle contusions. Operative 
removal of the ossification is indi- 
cated only in those cases in which it oc- 
curs near a joint in the origin or the 
insertion of a muscle, where joint func- 
tion is permanently impaired, and then 
only from 12 to 24 months after the 
injury, 

HELIOTHERAPY 
Tuberculosis of the Spine — The 
value of heliotherapy in spinal tubercu- 
losis is stressed in recent literature. 
Amberson 18 in a consideration of the 


pathogenesis and medical treatment of 
tuberculosis of the vertebrae states that 
there is no substitute for the general 
scheme of rest treatment in any form 
of tuberculosis, and it is particularly im- 
portant in the case of recently developed 
disease. Proof of the value of rest treat- 
ment is empirical. It should not be sup- 
posed that this consists solely of rest of 
the local lesion. Healing depends not 
only on this, but also in the preservation 
and enhancement of the general specific 
and nonspecific factors which enter into 
resistance. Their vital importance is best 
demonstrated when they are impaired, as 
by malnutrition, fatigue, worry, men- 
struation, pregnancy, associated diabetes, 
and many other causes. Rest treatment, 
therefore, should include, if possible, the 
elimination or minimization of such del- 
eterious influences in order to ensure 
the maintenance of vital resistance at a 
maximum level. 

Physical agencies, such as heliother- 
apy , balneotherapy, and climatic 
treatment, are useful for their effect in 
preserving and stimulating physiological 
tone and in promoting mental and physi- 
cal relaxation. Except for certain super- 
ficial tuberculous lesions, it is doubtful 
whether natural or artificial heliother- 
apy is lethal for bacilli in the tissues 
or that it accelerates healing in a specific 
way. Psychotherapy is important to 
help the patient resolve his personal 
problems, which otherwise may act to 
retard his progress. Serenity and calm- 
ness are powerful factors in promoting 
recovery. 

There is no substitute for time in the 
healing of this disease, and even several 
years is not too long a period when the 
alternative of repeated relapses, chronic 
invalidism, and early death is consid- 
ered. 

Meyerding 19 believes that operation 
to produce surgical fusion of the 
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spine is a comparatively safe procedure. 
It may be performed without danger of 
aggravating the disease process. It aids 
in giving stability to the diseased portion 
of the spine. It does not necessarily pre- 
vent extension of the disease, formation 
of abscess, irritation of the spinal cord, 
or paraplegia among patients whose re- 
sistance is not good. It is best to delay 
spine fusion for children who are sick ; 
when the process becomes quiescent, 
spine fusion can be employed as an in- 
ternal splint to aid in ankylosis. The 
results of spine fusion as a treatment for 
tuberculosis of the spine are probably 
better in adults than in children. An 
operation that produces fusion of the en- 
tire region of involvement gives better 
immobilization and, consequently, better 
results than does one that effects fusion 
of a more limited region. It is often im- 
possible, in the early stages of tubercu- 
losis of the spine, to determine the exact 
extent of the process either by clinical or 
by roentgenographic examination. 

At the end of 5 years, 396 of 480 
patients observed by Meyerding had 
been traced; of these 396 patients, 63.64 
per cent had returned to an occupation ; 
7.83 per cent had obtained improvement, 
2.79 per cent had had temporary im- 
provement with relapse later, 6.31 per 
cent had had no improvement, and 18.43 
per cent had died. 

The best results are obtained when pa- 
tients are carefully selected for opera- 
tion, when spine fusion is employed dur- 
ing the period of healing of the disease, 
and when such treatment is reinforced 
by conservative treatment for a pro- 
longed period of time. 

The paramount requirement for every 
patient who has tuberculosis of the spine 
is rest, heliotherapy, and a nutritious 
diet. No surgical treatment can offset 
the value of conservative treatment. 


In a critical study of tuberculosis of 
the spine in children, Mayer 30 states 
that as a result of 15 years of observa- 
tion of these cases it is impossible to 
make a certain diagnosis of tuberculosis 
of the spine in the early stage, since 
other diseases may give similar symp- 
toms, physical signs, and roentgeno- 
graphic appearance. 

Since the virulence of the invading 
tubercle bacillus and the resistance of 
the patient are 2 variables, the medical 
observer must be extremely cautious in 
attributing an early arrest of the disease 
to any one factor in the treatment. This 
applies particularly to the effect of 
fusion. 

Since spine fusion involves only the 
laminae and the intervertebral articula- 
tions, and because the healing of the 
invaded bodies usually takes place by 
the so-called block process in which a 
fusion of one or more bodies occurs, 
the operative fusion, if performed at a 
stage antedating the pathological fusion 
of the bodies, will, if the fused laminae 
prevent flexion, actually tend to inter- 
fere with the natural process of healing. 

Despite the great advance of medical 
knowledge, the essentials in the general 
treatment of tuberculosis of the spine 
remain today the same as in the time of 
Hippocrates — fresh air and sunlight, 
nutritious food, and adequate rest. 

A case of tuberculosis of the spine 
cannot be declared cured because of the 
disappearance of muscle spasm, tender- 
ness, and pain. It is reasonable to as- 
sume a cure under the following condi- 
tions : 

(а) Disappearance of abscesses or their cal- 

cification, as seen in the roentgeno- 
gram 

(б) Block formation of 2 or more bodies 

(c) Closure of sinuses 

(d ) Absence of pain, temperature, and muscle 

spasm 

(e) Consistent gain in weight. 
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Genital Tuberculosis — Thomas, 
Stebbins and Rigos, 21 in a discussion of 
genital tuberculosis, declare that the 
statements made and the opinions ex- 
pressed are based on the following : 
(1) The data obtained during repeated 
urological examinations and the clinical 
data in the records of many patients who 
had some lesion of genital tuberculosis 
and who were observed at Glen Lake 
Sanatorium; (2) the pathological study 
of tissues removed during surgical treat- 
ment and at autopsy; and (3) a study 
of the data obtained from the autopsy 
protocols of 17,777 consecutive autopsies 
done by members of the staff of the De- 
partment of Pathology of the University 
of Minnesota. 

Before treatment for lesions of tuber- 
culosis in the genital tract is undertaken, 
the patient should be thoroughly exam- 
ined for evidence of other lesions of 
active or quiescent tuberculosis. The uro- 
genital tract should be thoroughly exam- 
ined for evidence of lesions elsewhere 
in the genital tract and for the primary 
lesions in the kidneys. When the data 
obtained during these examinations are 
at hand, the treatment of the genital 
lesions may be planned. When active 
lesions are found in the chest cavity or 
elsewhere, hygienic treatment only 
should be started. Most patients with 
any lesion of tuberculosis will gain if 
they are put at rest in bed. Heliother- 
apy may be used if this is indicated and 
if it is beneficial to the patient. 

If a renal lesion is found, this should 
receive appropriate treatment before 
treatment of the genital lesion is started. 
The surgical or other treatment of a 
renal lesion plus continued hygienic 
treatment after surgical operation will 
control and arrest lesions in the prostate 
gland. 

Tuberculosis of the seminal vesicle 
will recover without surgical treatment 


if tuberculosis of the kidney is brought 
under control and hygienic treatment is 
practiced long enough. 

Thomas and his associates reach the 
following conclusions : 

1. Tuberculosis of the genital tract is a 
local manifestation of a general disease and 
lesions here are most often secondary to a 
primary urinary tract infection in the kidney. 
The treatment plan of the local genital lesion 
or lesions must be based on this pathological 
fact. 

2. The route of spread from the kidney to 
the genital tract is most often via the urine. 

3. The primary lesion in the genital tract is 
most often the prostate gland. From here the 
infection may spread to the other genital 
organs Foci of tuberculosis in the prostate 
gland may produce no symptoms. 

4. The seminal vesicle is infrequently in- 
fected with the bacilli of tuberculosis and is 
most always associated with lesions of tuber- 
culosis in the prostate gland. 

5. Tuberculosis infection in the epididymis 
is secondary in the genital tract to tuberculosis 
in the prostate gland. There may be a sub- 
acute stage of tuberculosis of the epididymis 
which is activated by trauma. 

6 Treatment of lesions of tuberculosis in 
the genital tract consists of : 

(а) The location and arrest of other lesions 
of tuberculosis and of the primary focus in the 
urinary tract by whatever means are neces- 
sary. 

(б) Hygienic treatment of lesions of tu- 
berculosis in the epididymis and heliotherapy 
to be followed by application of heat, incision 
and drainage, and surgical removal when 
indicated. 

(c) Orchidectomy is rarely necessary. 

(d) Hygienic treatment for tuberculosis 
of the prostate gland and seminal vesicles after 
removal or arrest of other active foci in the 
urogenital tract is always practiced. Surgical 
removal of these organs is seldom necessary. 

(e) Postoperative rest for 3 months is 
always essential. 


MASSAGE 

Muscle Lesions Simulating Visce- 
ral Disease — Harman and Young 22 de- 
scribe a condition in which massage is 
an essential part of the treatment. They 
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state that it is common knowledge that 
disease of structures of the back, such 
as Pott’s disease, carcinomatous deposits 
in the spine, and osteoarthritis may cause 
pain m the abdomen, because the disease 
will sooner or later become obvious 
Muscle lesions, however, will be missed 
completely if not thought of, because 
the} 1 never declare their presence by dis- 
ablement or death, and there is not even 
an abnormal radiogram to suggest a 
diagnosis. The\ wi’l be wrongly diag- 
nosed or looked back on merely as ob- 
scure pains which came and went and 
caused no harm. Nevertheless, they have 
been recognized before as mimics of 
angina pectoris and headache, and doubt- 
less many practitioners have their own 
experience of similar traps in diagnosis. 
From the author’s cases, they point to 
the imitation of carcinoma of the colon, 
hydronephrosis, chronic appendicitis, 
etc. The lesions affect various muscles, 
and the pain may be diffused to almost 
any part of the body, yet they have their 
own peculiarities and natural history, 
and it is better to regard the syndrome 
as more characteristic of itself than of 
a host of other diseases with which it 
may be confused. 

Twenty-four cases, summarized by 
the authors, have been collected in which 
an affection of the back caused pain in 
the front of the abdomen and chest and 
led to an erroneous diagnosis of visceral 
disease. The mechanism of this false 
localization is discussed in relation to 
recent work on deep pain sensation. The 
lesions are shown to have been in mus- 
cles, and it is suggested that they were 
similar to “rheumatic” affections. 

Treatment is effective enough to make 
it an essential part of the diagnosis ; it 
consists of infiltrating the lesions with 
procaine, supplemented by massage 
and exercises. The pain and its usual 
variations and associated phenomena are 


described, and it is held that the syn- 
drome is sufficiently characteristic to 
suggest a correct diagnosis. This can be 
confirmed by discovering the muscle 
lesion responsible 


OCCUPATIONAL THERAPY 

The operations of the highly diversi- 
fied program of physical education car- 
ried on over a period of 17 years at the 
Veterans’ Administration Facility, Perry 
Point, Maryland, are reported by Camp- 
bell and Davis. 23 The rationale of play 
as a general balancing and reparative 
agency has been studied and well pre- 
sented and the writers do not discuss 
its purely psychological setting, but 
rather indicate what appear to be cer- 
tain distinctive applications of physical 
educational methods to the increasing 
armamentarium of therapy 

A wide category of both formal and 
informal activities has been attempted 
for the acute mental service, including 
calisthenics, swimming, gymnastics, soft 
ball, volley ball, impromptu games, such 
as medicine ball circle passing. Of the 
40 patients on the ward, ranging in 
chronological age from 35 to 40, 38 par- 
ticipate in some form of physical ther- 
apy, 20 take part in forms of social 
play, while 18 confine their activities to 
the more mechanical and individual types 
of exercise, such as swimming and calis- 
thenics; 18 play in the soft ball league. 
A very definite line of social demarca- 
tion is observed between the groups who 
are able to find elements of extraversion 
in their play experiences and those who 
retain their antisocial predominating 
traits. Eleven patients appear to show 
some improvement in their social read- 
justment, as evidenced by some of the 
following: (a) Greater modifiability to 
social practices; (6) increased range of 
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interest; ( c ) greater control of emo- 
tional field ; ( d) more co-operativeness ; 
(e) more insight; (f) brighter attitude; 
(</) increased range of physical activity ; 
( h ) stronger volition The primary mo- 
tif for these acute cases was to provide 
sedative and relaxing modifications 
through exercise. 

In observing these patients as they 
take part in a league soft ball game, for 
example, one is impressed with the high 
degree of concentration and the surpris- 
ingly intense effort attained. Many 
apathetic patients will make an unusual 
effort while playing these games. Very 
regressed patients are frequently seen 
backing up plays, demonstrating an 
acute though spasmodic orientation in 
the game. Others are observed to show 
evidence of appreciation for the good 
plays of their comrades as well as to 
criticize faulty plays. The sublimation 
of antisocial behavior is most evident. 
In a recent game, a player of the acute 
ward collided violently with another 
player, a combative type. It was expect- 
ed that he would become emotionally 
upset and assaultive. To the surprise 
of all, he arose, walked over to the other 
player, said he was sorry and asked if 
he was hurt. 

An intensive program of physical 
therapy was attempted for the suicidal 
type of patients. There were 35 in this 
group, ranging in chronological age from 
35 to 40 years. Sixteen took part in 
formal types of exercise, such as swim- 
ming, calisthenics, and gymnastics, and 
17 took part in informal types of exer- 
cise, including soft ball, baseball, tennis, 
bowling, volleyball, codeball. Two did 
not take part in physical therapy, because 
of confused, stuporous condition result- 
ing in a disorientation towards these 
types of activities. During the past 6 
months, 8 have been transferred to other 
wards as a result of their improvement. 


The objective for these suicidal cases was 
to re-establish spirit and morale, and 
this type of therapy seemed admirably 
suited for the purpose when considered 
as a long-range activity . At the begin- 
ning, many were antagonistic toward ef- 
forts to enlist them into any form of 
exercise They were resentful because 
of their restriction and did not partici- 
pate. As leagues became organized and 
many types of activity were included in 
the general program, some of these pa- 
tients would request to take part and at 
present writing all but 2 of these types 
will take part in cahsthenic exercise, 
many of them showing real interest and 
spirit; a number have been transferred 
to another ward and are now making 
satisfactory adjustment to the more re- 
sponsible procedures of work. 

In observing the conduct of many of 
these patients over a period of 2 years 
it appears that the confidence and satis- 
faction developed through their play ac- 
tivity has become enlarged until it 
touches and colors many other relation- 
ships. Whereas it was necessary for- 
merly to keep these patients locked up 
and under the closest supervision, they 
now enjoy considerable freedom; they 
come to the recreation building daily for 
exercise, are most co-operative and 
amenable, and appear to have improved 
in desirable social striving and morale. 

The present set-up at the Veterans’ 
Administration Facility, Perry Point, 
includes a wide category of formal and 
informal activities. Under informal ac- 
tivities are provided regulation baseball, 
regulation volleyball, playground base- 
ball, duckpin and tenpin, bowling, code- 
ball, tetherball, golf, croquet, handball, 
tennis, shuffleboard, pocket billiards and 
impromptu games. Under formal activi- 
ties are included calisthenics, gymnastics 
and swimming. Attempt is made to pro- 
vide a suitable type and grade of activity 
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for the patient’s mental, physical and so- 
cial tolerance. The idea has been to 
progress the program from the funda- 
mental therapeutic point of interest to 
effort and in carrying out this plan the 
aim has been to make the patient feel 
that the activity is self-imposed and 
purely voluntary ; play is not considered 
as an end in itself but as an important 
part of the therapeutic regime of work, 
rest and recreation. 

In conclusion, the writers do not wish 
to create the impression that physical 
therapy has been viewed as a panacea. 
Its many limitations, both as to content 
and methods, have been apparent in at- 
tempts to utilize many and diversified 
activities nor has physical therapy been 
employed at this Facility as a purely in- 
dependent adjuvant. The ideal therapeu- 
tic program advocated and carried out 
has represented a balanced regimen of 
work, rest and recreation. Attempts are 
constantly being made to impress pa- 
tients with the importance of progressing 
from play activity to the more responsi- 
ble role typified by work, so that they 
may be assisted in their return to nor- 
mal responsibility. The importance of 
utilizing play mechanisms as a distinc- 
tive means of elevating the patient’s so- 
cial respect in the direction of more ease- 
ful and confident social relationships, 
which will assist the individual to re- 
sume his place in normal society, is being 
constantly stressed. The physical pro- 
gram has been organized so as to fit most 
effectively and co-operatively into the 
regular hospital routine. 


PHYSICAL THERAPY IN 
BACKACHE 

Meyerding and Pollock 24 believe that 
backache is not a disease, but may be the 
symptom of a multiplicity of varying dis- 


orders, the elucidation of which fre- 
quently presents problems of overwhelm- 
ing difficulty. 

In the backache due to arthritis, they 
state that generally speaking, conserva- 
tive measures should receive first con- 
sideration, since many, it might almost 
be said, the majority, of backaches will 
respond satisfactorily to the simpler 
methods of treatment and, even if these 
fail to relieve completely, they very fre- 
quently provide a clue as to what should 
be done subsequently. These authors be- 
lieve that to urge surgical fusion of a 
lumbosacral and sacroiliac joint, the seat 
of hypertrophic changes or well marked 
arthritis, when no relief has followed 
the use of a well-fitting lumbosacral or 
sacroiliac belt, may court an unsatisfac- 
tory postoperative result. Again, the ab- 
sence of any alleviation of the patierit’s 
symptoms by routine use of rest and 
physical therapeutic measures may be 
the deciding factor in instituting exten- 
sive neurologic investigation in an ob- 
scure case of backache with sciatica. It 
will be found that the condition in a vast 
majority of patients with sacroiliac ar- 
thritis will improve with the use of heat, 
massage, supportive corsets and 
change to a less strenuous life. Heavy 
lifting should be avoided. 

It is in the treatment of acute back- 
ache that physical therapy produces its 
most spectacular results. The acutely 
painful back which is so characteristic a 
precursor of influenza or smallpox, or 
follows unaccustomed and prolonged 
physical effort, such as gardening, forms 
an excellent example of the efficacy of 
heat and massage in the cure of low 
back pain. Fibrositis, myalgia and “fac- 
et syndrome” pain all can be grouped 
together as etiologic factors in acute 
backache, and each is susceptible of con- 
siderable relief by physical therapeutic 
measures. 
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These authors believe that for cases in 
which structural defects and obvious 
pathologic change are absent, the routine 
treatment is standardized and successful 
within a few days. The patients are hos- 
pitalized in a bed provided with a lum- 
bar sling and apparatus to apply ex- 
tension to the lower limbs. To begin 
with, 4 to 6 pounds (1.8 to 2 7 kg.) are 
applied to each lower limb and the pa- 
tient lies on the lumbar sling in such a 
manner that the buttocks and lower part 
of the lumbar spine lie on the canvas 
support. The weights are increased from 
time to time if this is found to be neces- 
sary. The discomfort is increased, 
usually, by the hyperextension of the 
spine and by the unaccustomed pull on 
the legs; few patients can tolerate this 
position more than an hour or so at a 
time during the first 1 or 2 days It is 
the writers’ custom, therefore, to re- 
lease the weights or allow the patient to 
be out of the sling at stated intervals 
and at meal time. Codeine may be 
necessary for sedation, but after the first 
few days’ administration of this drug, 
it can be discontinued, as most patients 
are then able to lie in their slings for 
hours on end. 

Daily or diurnal applications of heat 
are given either by the near infra-red 
rays, since they are more penetrating 
than the nonluminous sources of heat, or 
by means of the fever cabinet or Hub- 
bard tank. Diathermy is used occa- 
sionally and may be alternated with ses- 
sions of other treatment. Choice of 
sedative or stimulating massage depends 
on the type of each case. If it is one of 
if brositis, deep kneading to dissipate 
the fibrous nodules is an essential part 
of the treatment. The large proportion 
of patients will respond within a week 
with diminution of pain, loss of muscu- 
lar spasm, and disappearance of con- 
tractural deformity, and most of them 
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can be dismissed as cured by the tenth 
day. 

In fractures of the body of the verte- 
brae or their processes, maximal relief 
is obtained by prolonged rest, while 
restitution to normal anatomic contours 
usually follows h\ perextension of the 
spine, with traction and countertraction. 
Body casts may be applied or the pa- 
tient may be nursed on a half cast which 
causes hyperextension of the back. The 
benefit of the bivalved cast lies in the 
fact that heat and gentle sedative mas- 
sage can be applied routinely, whereby 
muscular relaxation is brought about 
and a more nearly perfect return to the 
anatomic norm may be obtained. 

In acute specific infectious diseases of 
the spine, treatment is directed against 
the causal agent by administration of 
vaccines, eradication of foci and by 
physical therapy and dietetic meas- 
ures calculated to raise the resistance of 
the host to the invading organism. 

Congenital lesions per se should not 
be the cause of pain or discomfort, and 
it is the authors’ conviction that only in 
rare instances are they other than devel- 
opmental curiosities. They do not deny 
the view, however, that they may render 
the individual so affected more suscepti- 
ble to injury. About 10 per cent of cases 
of congenital spondylolisthesis are 
asymptomatic and are encountered acci- 
dentally during a routine examination. 
However, about 85 to 90 per cent of pa- 
tients with spondylolisthesis have as their 
principal complaint, low backache and 
some are so disabled that surgical fusion 
is necessary. Of those who do complain, 
a large number owe the onset of symp- 
toms to intercurrent injury. Physical 
therapeutic measures will not alter the 
architectural conformation of the spine, 
but heat, massage and a chairback 
brace, by relieving muscular and liga- 
mentous strain, will enable most patients 
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who have not been subjected to surgical 
operation to lead a fairh active and pro- 
ductive existence. 

Incomplete sacralization of 1 or both 
of the transverse processes of the last 
lumbar vertebra may become the seat 
of traumatic arthritis as the result of 
multiple nncrotraumatism. In these cases 
also, improvements follows the use of 
heat, sedative massage and adequate 
immobilization. 

The psychoneurotic group of patients 
is one of profound interest. To dismiss 
these patients as neurotic or to classify 
them among those of constitutionally in- 
adequate personality, is neither fair to 
the patient nor is it in the spirit of Hip- 
pocrates. If it is admitted that a devel- 
opmental defect in bone may predispose 
to the occurrence of pain following even 
slight trauma, should not the clinician be 
equally ready to extend similar credence 
to those whose pains are mostly “in their 
heads” ? 

The nervous, anxious woman with a 
painful coccyx may obtain, in the ex- 
perience of these authors, only a tem- 
porary respite from pain by surgical 
methods. The majority, if they receive 
daily Sitz baths, encouragement, dia- 
thermy, and massage of the coccy- 
geus muscles, will obtain relief from 
symptoms. 

Not a few of the backaches in youth, 
as well as those which develop in more 
advanced years, owe their origin to 
faults in posture. Muscular weakness or 
imbalance, or habits acquired from oc- 
cupational activities or physiologic ne- 
cessity, such as long hours of sitting at 
desks of poor design or attitudes neces- 
sitated by visual handicaps, will cause 
backache. When these factors continue 
to act over a long period, they may ul- 
timately lead to structural alterations. 
Thus, although originally purely func- 
tional and capable of voluntary correc- 


tion, the latter state of the patients may 
be one of irremediable deformity. 

In this postural form of backache with 
scoliosis, the physical therapeutists have 
a field of endeavor the cultivation of 
which will yield a harvest rich in arrest- 
ed and corrected spinal deformities. 

Corrective exercises to tone up re- 
laxed or overstretched muscle fibers are 
taught to the patients ; they are instruct- 
ed in the maintenance of correct pos- 
ture and in the importance of following 
their daily courses of exercises with 
an almost religious zeal. Casts, braces 
or even surgical fusion may be neces- 
sary in advancing or advanced cases, but 
whether the routine be conservative or 
surgical, the secret of success lies in the 
enthusiastic co-operation of teacher and 
pupil, and a patient’s painstaking enthu- 
siasm in the performance of the daily 
exercises. Photographs and roentgeno- 
grams, taken at regular intervals, not 
only record the progress of improve- 
ment, but aid immensely in building up 
the patient’s courage and confidence as 
he marks off these milestones on the 
way to cure. 


PHYSICAL THERAPY IN 
FRACTURES 

1. Physical Therapy Measures In- 
dicated in Treatment — Attention is 
called by Caldwell 25 to the fact that 
physical therapy has an important place 
in the treatment of fractures. It accom- 
plishes most, perhaps, in those fractures 
which intersect joints. Unfortunately, 
however, treatments have been poorly 
timed and improperly given in many in- 
stances, resulting in more harm than 
good. To be effective, the proper meas- 
ures of physical therapy must be timed 
accurately with the changing conditions 
of repair that are proceeding in and 
about the injured joint surfaces. 
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The measures indicated for treatment 
in the early stage are early, accurate 
reduction to arrest bleeding and limit 
later callus formation ; splinting, to im- 
mobilize the parts, check hemorrhage 
and relax muscular spasm ; sedation, to 
relieve the pain ; aspiration of the joint 
to relieve intra-articular tension ; and the 
application of a pressure bandage about 
the joint when feasible, further to check 
bleeding and to hasten absorption of the 
excess of synovial fluid that is being 
formed. When the foregoing measures 
have been carried out, the part should 
be elevated to reduce congestion and 
edema. Considerable swelling and pain 
usually occur for the first 2 or 3 days 
and during this time no constriction 
must take place above the site of frac- 
ture. 

Because the blood supply to cancellous 
bone is abundant and the spaces are rela- 
tively wide, repair of fractures near the 
joints proceeds more rapidly than when 
they occur in the shaft. There is some 
deposition of calcium and formation of 
early callus, beginning about the second 
week and continuing for 2 or 3 weeks, 
but there is seldom any roentgenologic 
evidence of this new bone formation and 
calcification until several weeks later. 
Judgment as to the amount of motion 
and strain to be thrown onto this newly 
formed callus must, therefore, be guided 
by general knowledge of the pathologic 
changes together with the symptoms of 
gradually disappearing tenderness and 
swelling rather than by interpretation of 
the x-ray shadows. 

It is obvious that the care of the frac- 
ture must take precedence over the soft 
tissue injuries which otherwise might be 
given heat and massage at an earlier 
date. Administration of diathermy to the 
splinted parts has proved impractical. 
Pain and swelling usually diminish after 
3 to 7 days and the circulation then can 


be improved by alternately raising and 
lowering the injured limb for short 
periods of time. Voluntary move- 
ments of the joints distal to the injury 
that are not included in the splint, ma_\ 
be started at the same time and is a most 
valuable physical therapy measure. 
Alternately contracting and relaxing 
muscles in the neighborhood of the 
joint accomplishes a sort of internal 
massage that assists the return of venous 
blood toward the heart, impro\es lym- 
phatic drainage, thus decreasing edema 
and retaining the proper tonus in the 
splinted muscles. 

The purpose of heat is to flush the 
circulation about the joint and through- 
out the extremity. Moist heat, which 
can be supplied by encasing the limb in 
thick, moist bath towels, is a very’ ex- 
cellent method of improving the blood 
supply to an injured joint. In the long 
run, immersion of the entire limb in 
a warm bath for 15 or 20 minutes is 
probably the simplest and most effective 
method that can be used. It, moreover, 
has the virtue of being easily applied in 
the patient’s home 

A most helpful measure of treatment 
at this period which supplements heat 
and massage is bandaging of the entire 
extremity with a smoothly applied, elas- 
tic bandage . This should be worn 
only while the part is in active use and 
dependent and may be removed when 
the patient lies down. The bandaging 
prevents excessive edema, swelling, and 
congestion, thus aids the circulation and 
is most grateful to the patient. 

The last and most important consid- 
eration with reference to physical ther- 
apy measures is motion of the injured 
joint at about the fourth week when 
callus is yet soft and not well calcified. 
Should active or passive movements be 
used ? Active movements are those 
which are initiated and controlled by 
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the patient, and are automatically 
checked when they cause pain. Pas- 
sive motion, on the other hand, given 
by the operator, may not always be 
stopped at the point of pain, and may 
produce damage. The muscles, weak- 
ened from disuse and splinting, rap- 
idly regain strength through voluntary 
exercise bv the patient ; they benefit 
little, if any, by movements, adminis- 
tered by the operator. The patient, 
when making voluntary movements, 
will carry them to the point of mildly 
stretching the adhesions but will always 
stop short of tearing them because of 
pain ; when a technician employs forced 
movements, adhesions may be torn, 
hemorrhage occurs and new fibrous 
bands are formed. He who learns to 
initiate and carry out his own joint 
movements becomes self reliant, gains 
confidence, and loses fear, whereas one 
who is treated solely with passive mo- 
tion becomes dependent upon the physi- 
cal therapy technician, dreads his treat- 
ment, fears the pain, develops resistive 
movements, and makes poor progress. 

This conception of the physical ther- 
apy measures that are of real value is 
a far cry from the racketeering methods 
all too common today. Week after 
week of valuable time is lost when pa- 
tients report every second day for a 
so-called physical therapy treatment 
consisting of diathermy or radiant heat 
applied to the joint for 20 minutes, fol- 
lowing by bathing it a few seconds with 
alcohol and returning it to a splint. Un- 
told harm is done when the patient be- 
comes discouraged and his physician 
so desperate that he then resorts to the 
“pump handle” methods of manipulat- 
ing the joint, with or without an an- 
esthetic. 

2. Fractures of Upper End of 
Humerus — In considering this type of 
fracture. Alldredge and Knight 26 state 


that it should be remembered that 
greater care must be exercised in the 
treatment of any fracture, dislocation, 
injury, or disease about the shoulder 
joint than in any other joint in the 
body. This is because of the peculiar 
anatomic make-up of the shoulder 
girdle. It is well known that the shoul- 
der has a marked tendency to lose ab- 
duction and rotation following injury. 

The objective in the treatment of 
these patients then is the early restora- 
tion of function. In order to restore 
function, early motion and massage 
are carried out so that immobilization 
may be dispensed with and the atrophy 
and changes taking place subsequent to 
disuse are prevented. Although it is 
well known that complete immobiliza- 
tion is desirable in order to obtain bony 
union in fractures in certain regions, 
this is not the case in fractures in cer- 
tain other regions. Fractures in the 
upper end of the humerus seem to be 
an exception to the rule. Nonunion 
in this region is almost unheard of, 
whether there is impaction or not. 

It has been pointed out that these 
fractures frequently occur in old, obese 
people. It is needless to indicate the 
advantage of any method whereby plas- 
ter is not used. No splint of any type 
is necessary. Since the patient is eld- 
erly, it is desirable to keep him up and 
active, as recumbency may produce a 
long train of complications. Hospital- 
ization is not necessary when relaxed 
motion with massage is carried out. 
The patient may be completely ambu- 
latory from the time of the injury and 
for this reason, this method of treat- 
ment is the one of choice from an eco- 
nomic standpoint. After a few periods 
of instruction, the patient may carry 
on his own treatment largely at home. 
Pain disappears after a few days and 
all soreness disappears by the end of 
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2 or 3 weeks. At this time active mo- 
tion of the arm may be started and the 
bandage be discontinued. 

The chief advantage to the employ- 
ment of this method of treatment is 
that a certain amount of co-operation 
and intelligence are essential on the 
part of the patient. Treatment by this 
method requires most careful observa- 
tion and direction on the part of the 
physician in the early days of the treat- 
ment. These disadvantages are greatly 
outweighed by the advantages. 

The patient is placed supine and 
superficial heat is applied for about 10 
minutes. This is followed by light 
stroking massage beginning first about 
the shoulder girdle and shoulder prox- 
imal to the site of the fracture. Fol- 
lowing massage, a pad is placed in the 
axilla, the arm bound lightly to the 
side and the forearm placed in a sling. 
The patient is allowed to become am- 
bulatory immediately. This is repeated 
daily for the next 3 days without re- 
moving the dressing. This period of 
treatment simply permits the patient to 
recover from shock and from the imme- 
diate pain suffered from the injury. If 
gross displacement is present, such as 
complete separation of the fragments 
with overlapping, manual reduction 
under anesthesia, of course, should be 
carried out. After reduction of the 
fracture, massage and relaxed motion 
are carried on in the usual way. 

After the third day the heat and 
massage are followed by relaxed mo- 
tion. At this time, after heat and mas- 
sage have been applied, the patient is 
allowed to stand up. Great care should 
be exercised in the changing of the 
position, so that the patient will not 
experience any discomfort whatsoever. 

Relaxed circumduction of the 
shoulder is accomplished by having the 
patient bend forward while he is stand- 


ing with the knees straight and with 
the hand of the normal arm resting on 
the table for support. 

3. Sudeck’s Atrophy — In discuss- 
ing the after-care of fractures, with 
special reference to delayed union and 
Sudeck’s atrophy, Jordan 27 states that 
Sudeck lists 3 types of bone atrophy : 

1. The "acute bone atrophy” occur- 
ring during the period of healing of an 
injury to an extremity. 

2. The “chronic form of bone 
atrophy” developing from the first form 
if the primary focus, especially a frac- 
ture, is not healed in due time. 

3. The “chronic traumatic dystrophy 
of the limbs” which usually follows ap- 
parently insignificant injuries. 

According to Sudeck, the original 
atrophy named for him, or the acute 
bone atrophy, which is of primary con- 
cern in the after-care of fractures, is 
not an atrophy at all and not a path- 
ologic condition. It should be called 
acute collateral transformation (Um- 
bau), presenting the same features of 
regeneration as the callus to which it 
runs parallel also with regard to the 
time factor. Acute collateral transforma- 
tion is not only a common occurrence 
following fractures or any injury in a 
wide sense (infection of bones, joints 
and soft tissues, burns), but a regular 
sequence to every injury of sufficient 
strength. 

While he considers the acute collat- 
eral bone transformation (formerly 
called Sudeck’s atrophy) as a regular 
physiologic reaction of the extremity to 
trauma, which is not pathologic and 
does not require treatment, Jordan is 
convinced from his clinical experience 
that the mottled appearance in the x-rays, 
appearing only in a moderate propor- 
tion of cases, indicates an undesirable 
disturbance in the healing process, if 
not a complication separate from the 
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original lesion. Acute collateral bone 
transformation is almost invariably ac- 
companied by pain and insufficiency. 
He has seen very few cases in which 
the typical x-ray appearance of the 
skeleton of the foot was not associated 
with more or less severe pain and dis- 
ability on weight-bearing regardless of 
the condition of the original lesion. As 
a matter of fact, an original fracture 
of the tibia may have solidly united 
without delay, when the first symptoms 
of pain and disability and positive x-ray 
findings develop in the foot. Pain and 
disability last almost as long as the 
x-rays show signs of decalcification and 
vice versa. Clinically, the appearance 
of these symptoms is certainly patho- 
logic and requires treatment. 

Just how to treat this complication 
in the after-care of a fracture is a prob- 
lem not yet satisfactorily solved. 
Weight-bearing with adequate walk- 
ing and other exercises in the un- 
padded pi aster-of -Paris cast seems 
to be most effective. Selected ortho- 
pedic appliances may give the same 
support, at the same time permitting 
free access to the extremity for the ap- 
plication of physical therapy. Support, 
support, and again support is what 
is really needed during this phase. 
Whether additional stimuli producing 
hyperemia have a beneficial effect or 
not remains to be seen after further 
careful investigation. The author’s ex- 
perience has shown that some cases 
heal faster if hyperemia is induced, 
while in others the healing might have 
been delayed by application of heat, 
vascular massage, and the like. At 
present, there is still doubt as to 
whether any local stimulation is indi- 
cated apart from physiologic weight- 
bearing, safeguarded by adequate sup- 
port. 


PHYSICAL THERAPY IN 
TENDINITIS OF THE 
SHOULDER 

McKenna 28 believes that in the man- 
agement of either supraspinatus or bi- 
ceps tendinitis the most comfortable 
initial gesture is immobilization. 
Place a pad of cotton or felt in the axilla, 
strap the arm to the side, apply a shoul- 
der cap of adhesive to prevent shoulder 
girdle action, and suspend the forearm 
in a sling Immobilization of the arm 
should only be continued during the 
very acute phase. As soon as restful 
sleep is obtained it should be discon- 
tinued. 

Physical therapy is helpful. Radiant 
heat in the form of infra-red is most 
practical and efficient. Diathermy or 
short wave, provided the heat rays 
pass through the affected area, is very 
efficacious. Indifferent results are often 
due to faulty application of the plates 
or bands. Massage and passive mo- 
tion should be indulged in as soon as 
the acute pain has subsided, usually 
between the seventh and tenth days. 
Daily home exercises are essential as 
soon as massage is instituted. Arm 
swinging with the trunk flexed is the 
easiest to perform ; finger climbing with 
patient standing beside a wall is the 
next most practical measure. Passive 
elevation of the arm by a member of 
the family while the patient is lying 
on the back is another acceptable 
method. Until the patient comes to the 
realization that 50 per cent of the proc- 
ess of rehabilitation is up to his own 
efforts, and that the cure does not come 
in a bottle, the turning point m re- 
covery has not been reached. 

Pantendinitis — the frozen shoulder — 
is most likely to confuse the clinician 
unless a very careful history is obtained. 
The arm is fixed to the side. All mo- 
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tions at the shoulder have been lost 
Abduction, a mere 40° to 45°, is ac- 
complished by painful substitutionary 
movements of the scapula. Frequently 
there is a notable wasting of the infra- 
scapular muscle, while the deltoid is 
atonic, and the forearm muscles flabby 
Handgrasp is very weak, yet passively 
there is no dysfunction of the elbow, 
wrist, or finger joint motion, no gross 
alteration of the reflexes, nor sensory 
changes over the peripheral distribu- 
tion of the radial, ulnar, or median 
nerves. 

Patients with pantendinitis should be 
hospitalized and subjected to gradual 
traction on the extremity by means 
of adhesive plaster, with the parts 
suspended by means of weight and pul- 
leys from a Balkan frame. On dis- 
charge, usually at the end of a fortnight, 
after-care is persisted with for approxi- 
mately 3 months. Daily home exer- 
cises are insisted upon; physical ther- 
apy in the form of baking, massage, 
and stretching is administered, prefer- 
ably by the physician, at 2-day inter- 
vals, gradually extending it to 3 or 5 
days. 


PLAY-EXERCISES FOR 
HANDICAPPED CHILDREN 

Weinmann 29 states that while teach- 
ing pre-school children orthopedic gym- 
nastics she observed that very young 
children are not yet accustomed to con- 
centrate upon any kind of “work.” 
Their interest has to be won and stim- 
ulated by inciting their imagination. 
Children, even very young ones, are 
able to imitate rather complicated move- 
ments, but they soon get tired of re- 
peating them, unless some means are 
found to make repetition interesting and 
joyful. The author found it easy to 
win and hold children's interest by 


transforming exercise^ into play-form 
or by imitating various actions which 
the children have seen performed by the 
adults of their surroundings Imitat- 
ing work of different craftsmen, copy- 
ing the gait and movements of animals 
seen at the farm, in the zoo, or only 
in picture books, affords mam - sugges- 
tions for plav-exercises. 

The child at a certain stage likes 
playing with imaginary toys and han- 
dling imaginary tools. Stern, one of 
the early representatives of this school, 
speaking about phantasy and play, says 
“. . . the child touches and handles 
airy nothings, c. g., in his game with 
an imaginary ball, which he can carry- 
on yvith the same engrossing zeal as 
when he has a real plaything in his 
hands . . . But yet in this yve always 
find present one real and apparently 
essential condition and that is the child’s 
own movement in the game.” . . . The 
thing that can be seen, heard, or 
touched, can be replaced by an imag- 
inary precept, but not so the individual 
movement. This tendency affords am- 
ple means for stimulating the child’s 
play enthusiasm for performing exer- 
cises. Thus its interest is increased in 
the movements, which incites fresh and 
repeated efforts. 

Two yvays can be used to impel a 
child to perform an action. We may 
say, “Look here, I am sawing yvood ; 
holding the wood with this hand and 
moving the saw with the other one. 
Let me see if you can do it ?” Or, 
“Have you ever seen a carpenter sayy - - 
ing wood ? Will you show me how 
he does it?” Both methods are of value 
and may be used alternately but the 
second method reminds us of another 
possibility. The imitation of an action 
performed from memory is usually not 
an exact reproduction, but often a new 
combination of actions fulfilling the 
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purpose as understood by the child ; a 
transformation of the imagined actions. 
This is called “ indirect imitation” ; the 
former method, " direct imitation.” 

In the author’s opinion it is of value 
to encourage the child in working out 
these “transformations” as well as in 
making suggestions for new exercises 
of his own. The child likes to prove 
to itself and others that it can do some- 
thing worth doing and tastes the joy 
of seeing others — the adult — following 
its suggestions. Often it offers good 
ideas for some new way of doing things, 
and always enjoys the creative effort. 

The author gives examples for actual 
exercises. She classifies them into “ex- 
ercises with real toys or tools” and “ex- 
ercises with imaginary toys or tools,” 
and “impersonating plays.” 

Exercises to Strengthen Foot Mus- 
cles — (Flexors and extensors of toes, 
interossei, tibialis anticus and posticus, 
peronei, gastrocnemius, soleus) : 

1 Sitting — Pick up marbles, beads of dif- 
ferent sizes, pencils and keys with the toes. 

To arouse more interest, a contest may be 
suggested between the right and the left foot, 
*. e., which of them picks up more marbles in 
the same number of turns. 

2. Build towers or similar games with 
wooden blocks with feet, picking up the blocks 
between the adducted feet. 

3. Pick up soft objects with the toes; hand- 
kerchiefs, thick towels, stockings, waving them 
without dropping, passing them from the toes 
of one foot to the other one. 

4. Place a round bottle on the floor and by 
means of the toes curled downward, roll and 
push the bottle to and fro on the floor. 

5. Lift the bottle between both the adducted 
and dorsiflexed feet. 

6. Put different small objects of different 
size into a basket, mixing marbles, beads, 
smaller and larger balls, pencils, keys, bottles, 
little sandbags, with the child sitting beside the 
basket on a low stool or chair. The instructor 
shuts the eyes and has to guess the object the 
child is picking up with the toes. 

7. Among the wooden "educational toys,” 
one is very helpful for the purpose of foot exer- 


cises. It consists of a wooden board with 
holes. Wooden rods (of different colors) have 
to be put into the holes and wooden balls on 
the top of the rods. The children love to do 
this work with their toes and soon improve 
amazingly in skill and co-ordination of move- 
ments. 

8. The rods of the same “educational toy” 
may be used, playing “tenpins'’ with them. 
Stand them up on the floor in 2 or 3 rows or 
in a circle. The child tries to hit as many of 
them as possible by a ball thrown with both 
feet. 


POSTURE 

According to Cozer, 30 although it is 
generally believed that correction of pos- 
ture in children is valuable, there has 
been little written to prove this current 
idea. 

The White House Conference on 
Child Health, as reported by Jones, 
enunciated the attitude of the physicians 
who were present at the conference. 
The impression of these men was that: 

1. There is an association, perhaps casual, 
between posture and failure to gain weight. 

2. Digestive disturbances may improve with 
correction of posture where there is no organic 
lesion. 

3. Good posture is affiliated with a general 
feeling of well-being and alertness. 

In attempting to ascertain the effects 
of treatment for malposture, it was de- 
cided to follow those patients who had 
been treated for a period of 6 months. 
It was felt that a shorter period of 
treatment could not be termed as ade- 
quate. Consecutive, unselected patients 
who were referred to the clinic because 
of poor posture were used in the series 
Forty-eight patients were thus studied. 

Therapy for these children with poor 
posture consisted of instruction by dem- 
onstration to both parent and child to 
correct anatomical and functional poise 
for the particular child involved. Ex- 
ercises were performed at the clinic 
weekly or biweekly and daily at home. 
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These exercises consisted of a group 
designated to correct any existing de- 
formity as well as to teach the child 
correct body mechanics. 

Is there any relation between the de- 
gree of posture improvement obtained 
and the well-being of the child? To 
answer this question, it was necessary 
to compare those cases whose posture 
improved enormously with those who 
showed no change from their original 
malposture. By far the great majority 
of the children (44) developed good 
or excellent poise. Only 3 of the 48 
patients had an exceptionally marked 
improvement of posture. In only 1 of 
the 48 patients was the posture unim- 
proved by training. 

It is to be noted that the child whose 
posture remained unimproved by train- 
ing made significant gains in height and 
in weight. If the posture had improved 
following training, would the gains have 
been greater? As a conjecture, an an- 
swer in the affirmative may be hazarded. 

What, then, may be the result of pos- 
ture correction in children ? In the 
great majority of cases (96 per cent 
in the present series) the parents will 
notice improvement in their child physi- 
cally, mentally, or both. 

In this series of cases it was found 
that for those children whose parents 
noted a marked benefit of posture cor- 
rection, measurement revealed greater 
gains in weight, height, and vital ca- 
pacity than in the group of children 
whose parents noted little or no value 
of the treatment. Whether or not pos- 
ture training was of any aid to this 
smaller group that had the lesser rate 
of growth, etc., is open to question. 

Judging from this series of cases, a 
fairly accurate prognosis may be ren- 
dered in children who are being treated 
for malposture. It is possible to as- 
sure the parents that if they and the 


child co-operate in the treatment, the 
parents probably will note an improve- 
ment in the well-being of their child. 


ULTRAVIOLET RADIATION 

Rickets — According to Park, 31 rick- 
ets can be prevented and cured in 2 
ways, i. e., (a) by irradiation of the 
skin with ultraviolet rays and (b) by 
ingestion of vitamin D. He asks, how 
does it happen that the disease yields 
to 2 methods of treatment which seem 
so totally dissimilar ? The answer is 
that owing to a device of nature, the 2 
lead to the same final result, i. e., the 
absorption of vitamin D into the blood. 
The skin is full of 7-dehydrocholesterol. 
Active ultraviolet rays, impinging on 
the skin, convert the 7-dehydrocholes- 
terol, which is the provitamin form of 
D, into the vitamin form. The vitamin 
is then absorbed into the blood. If 
vitamin D is fed, it is absorbed from 
the small intestine. In the former case 
the vitamin was manufactured on the 
surface of the body as the result of 
chemical action of light ; in the latter 
it entered the alimentary tract ready 
made. 

Since the period of greatest suscep- 
tibility to rickets is the first months of 
life, it is important that full dosage of 
vitamin D be reached early, certainly 
by the end of the second month. If 
real difficulties in the administration of 
cod-liver oil arise, it is advisable to 
turn to one of the other preparations 
of vitamin D. A real danger in the 
use of cod-liver oil is that it may cause 
lipoid pneumonia if it happens to run 
down the larynx into the lungs or is 
aspirated after vomiting. 

If some form of activated milk is 
used as the antirachitic agent, as al- 
ready indicated, the dosage is fixed not 
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by the requirement of the child but b\ 
the amount of milk taken. This may 
or may not be sufficient to prevent 
rickets. Either metabolized or fortified 
vitamin D milk will probably supply 
sufficient vitamin D during the second 
year. Irradiated milk may be an ade- 
quate source of supply, but if doubt 
exists supplementation is advisable. 

According to the author, the rays 
of ultraviolet light which are active in 
the cure of rickets lie between 313 and 
230 [x. When the antirachitic power 
of individual wave lengths was tested 
by means of the monochromatic illumi- 
nator, it was found that the radiation 
of 313 |x exerted a slight antirachitic 
effect, the radiations at 302, 297, 280, 
265, and 253 [x exerted a strong effect, 
those at 248 and 240 [x a feeble effect, 
and those at 237, 220 and 200 [x no 
antirachitic power whatever. 

Sunlight consists of visible rays vary- 
ing in length from 380 to 760 [X (39 
per cent), invisible infra-red rays from 
760 to 50,000 (x (60 per cent), those 
longer than 4000 [x amounting to only 
1 per cent, and invisible ultraviolet rays 
from 380 to 290 jx (1 per cent). 

The interposition of the atmosphere 
and the movement of the earth around 
the sun combine to cause a seasonal 
variation in both the quantity and the 
quality of the antirachitic radiations 
which reach the earth’s surface. The 
reason for this is that if the altitude 
of the sun is high, the short antirachitic 
radiations strike the earth more nearly 
perpendicularly and hence encounter a 
minimal thickness of atmosphere and 
sustain a minimal loss through absorp- 
tion. At best, the energy of the short 
rays at the extreme end of the spec- 
trum, whether in winter or in summer, 
is very small. Measurements in Balti- 
more revealed that the total energy of 
the solar radiations between 290 and 


315 jx is from 12 to 14 times greater 
in summer than m winter. It is nec- 
essary to think, therefore, of the solar 
spectrum in the temperate zone as un- 
dergoing a periodic expansion and re- 
traction at the ultraviolet end, the ex- 
pansion reaching its maximum at the 
summer solstice and the retraction being 
greatest at the winter solstice 

Diurnal variations in the antirachitic 
ultraviolet radiations also occur. Dur- 
ing the early morning and late after- 
noon, when the altitude of the sun is 
low, sunlight does not possess any anti- 
rachitic activity. Naturally, the period 
of the day when sunlight is effective 
against rickets is longer during the sum- 
mer than during the winter. 

The ultraviolet radiations of the sun 
may reach the body either directly or 
as the result of reflection. The re- 
flected rays are known as sky shine, 
the direct rays as direct shine. On 
meeting the atmosphere, the solar radi- 
ations active in rickets are in part re- 
flected and scattered. The cause of 
the reflection is to be found in the mi- 
nute drops of water floating in the at- 
mosphere. An infant placed in the 
shade is bathed only in sky shine. 

It is important to have some notion 
of the relative values of sky shine and 
direct shine as source of antirachitic 
rays. In Baltimore, in midsummer at 
noon on clear days the sky shine in 
the antirachitic range possesses about 
two-thirds of the value of the corre- 
sponding direct shine; in early spring 
and fall, it has about an equal value, 
and in winter a greater value. The 
ultraviolet radiation in sky shine is far 
more constant than is that of the direct 
sunshine. Since the reflected ultra- 
violet rays come from the drops of water 
in the atmosphere, their intensity may 
be actually increased by light clouds 
or haze. 
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Altitude as \\ ell as latitude is im- 
portant in relationship to the transmis- 
sihihty of the antirachitic ultraviolet 
radiations The higher the altitude, the 
thinner the covering of atmosphere that 
absorbs the short radiations. 

Foreign particles in the air, such as 
dust and smoke, act as absorbents of 
ultraviolet light. The smoke and dust 
of cities have greatly reduced the amount 
of ultraviolet light which penetrates to 
the street. 

Both intensity and time factors are 
concerned with the therapeutic effect of 
ultraviolet light in rickets. For ex- 
ample, a long exposure to ultraviolet 
light when little exists may be the equiv- 
alent of a short one under more favor- 
able conditions. 

Pigmentation of the skin is nature’s 
method of protecting the dermis. Irra- 
diation, if sufficiently intense and pro- 
longed, will cause ulceration of the 
deeper layers if all pigment is lacking. 
Radiation is curative of rickets in the 
negro in spite of the heavy pigmenta- 
tion. This indicates the superficiality 
of the seat of action of ultraviolet light. 
Ultraviolet light can penetrate the liv- 
ing skin of the rabbit a distance of 
from 1 to 2 mm. 

Window glass removes all radiations 
shorter than 315 jx. A variety of sub- 
stitutes for window glass have been 
developed, some of which transmit 50 
per cent or more of the antirachitic 
radiations Only if a room was con- 
structed entirely of the special glass and 
placed where the view was open, e. g., 
on the top of a high building, so that 
the sky shine could enter from all sides, 
would the special glass have a consid- 
erable usefulness, but in winter it would 
have very little even so. 

The artificial sources of ultraviolet 
light are the quartz mercury-vapor 
lamp and the carbon arc lamp, both 


far richer than the sun’s rays. The 
quartz mercury -vapor lamp gives off 
an emission of infra-red (52 per cent) 
comparable to that in solar radiation, a 
much smaller percentage of visible light 
(33 per cent), and a wealth of ultra- 
violet light of wave lengths ranging 
from 310 to 250 ;x. Twenty-eight per 
cent of the total energy lies in the ultra- 
violet and 6 per cent in wave lengths 
shorter than 290 [x. 

The carbon arc lamps vary in their 
emissions according as certain metals, 
e. g., strontium, nickel, cobalt, cerium, 
fluorine or iron, are incorporated in 
the carbon either singly or combined. 
The radiations are strong in the ultra- 
violet range between 320 and 230 [x 
if iron is used; if strontium, in the 
infra-red. 

Park states that in the temperate zone 
in the summer, sunlight can be relied 
on to protect against rickets, except in 
rare instances, provided the child is ex- 
posed outdoors. In the winter, sun- 
light cannot be relied on for protection 
from rickets. Indeed it is best to re- 
gard winter sunshine as almost devoid 
of antirachitic rays and hence to sub- 
stitute other methods of protection. 

The quartz mercury-vapor lamp is 
more apt to cause burns than the car- 
bon arc lamp. The burns produced by 
ultraviolet light are, however, exceed- 
ingly superficial (sunburn), and the in- 
flammation disappears in a few days. 
When either lamp is used, the eyes 
must be protected. Irradiation with 
ultraviolet lamps is especially valuable 
in conditions in which vitamin D can- 
not be absorbed well from the intestine, 
e. g., obstruction of the bile duct. It 
also has been used to advantage in the 
protection and cure of premature babies 
The quartz mercury-vapor lamp and 
the carbon arc lamp may be used to 
supplement administration of vitamin D. 
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When the carbon arc lamps are used, 
a curative effect may be obtained even 
though no tanning is produced. Ob- 
viously, the use of the quartz mercury- 
vapor lamp and of the carbon arc lamp 
is contraindicated in blondes who 
“burn” and do not tan. For such in- 
dividuals it is better to rely on the 
administration of vitamin D. 

Of the preparations of vitamin D in 
oil, cod-liver oil is still the most eco- 
nomical. Irradiated milk is about one- 
third as economical as metabolized or 
reinforced milk. In each case the en- 
richment process adds about 1 cent per 
quart, so that the vitamin D milks are 
considerably more expensive in terms 
of units than is cod-liver oil or the con- 
centrated fish oils. No extra charge 
is made for vitamin D in canned evap- 
orated milk. 

The quartz mercury-vapor lamps and 
the carbon arc lamps are expensive 
sources of vitamin D in comparison 
with cod-liver oil. The quartz mercury- 
vapor lamp costs more initially but is 
said to be less expensive to operate. 
However, these lamps are not neces- 
sarily expensive sources if large groups 
of children can be treated simultane- 
ously, as is possible in institutions. The 
carbon arc lamps are the ones best 
suited for the purpose just mentioned. 

Wounds — In a study of the possi- 
bilities of physical medicine in the in- 
fective complications of war injuries, 
Bauwens 82 states that the hostilities 
have brought about the recognition that 
all open war-wounds are infected and 
that the presence of devitalized tissues 
constitutes an excellent medium for the 
development of pathogenic organisms. 
This knowledge, coupled with the ap- 
preciation that mobility is also one of 
the factors conducive to infective com- 
plications, has led to the elaboration of 


the treatment consisting of debridement 
and immobilization in plaster-of- Paris 
splints. 

It has been appreciated that many 
of the powerful disinfectants favored 
some years ago possess properties that 
are irritating or devitalizing to tissues. 
Ultraviolet rays, oxidizing agents, and 
some dye derivatives must, however, be 
counted exceptions. Whether the con- 
version of ergosterol into vitamin D 
through the agency of ultraviolet rays 
of 2900 and 3100 A. u. plays any im- 
portant part in the healing processes 
locally is a matter for debate. The 
problem has, however, been brought 
nearer to solution by Lichtenstein, who 
working with various types of oil, found 
that the bactericidal powers of cod-liver 
oil were in no way enhanced by in- 
creasing its vitamin content by adding 
some halibut-liver oil. At the same 
time, he found that the bactericidal ac- 
tion of oils was a function of their or- 
ganic peroxide content. Using Stevens’ 
technic for irradiating cod-liver oil with 
ultraviolet light, he demonstrated by 
this means that the organic peroxide 
content could be raised by 25 per cent, 
and that this corresponded with an in- 
crease in the bactericidal power of this 
oil. While indicating that the vitamin 
content plays but a small part, if any, 
in sterilization of wounds, it opens up 
a rationale for using irradiated cod- 
liver oil. 

In the case of a badly infected wound, 
this is first cleaned and given a dose 
of ultraviolet rays such as would cause 
marked blistering of the normal skin 
and is then dressed with oxidized cod- 
liver oil. If the wound is deep, it 
is plugged with strips of varicosan or 
some suitable substitute; otherwise the 
surface is merely dressed with it. After 
a lapse of 3 to 4 days, the wound is 
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once more cleaned, but this time, un- 
less showing signs of requiring a further 
sterilizing dose of ultraviolet rays, it 
is first sprayed with oxidized cod-liver 
oil and then given a fourth degree dose 
of ultraviolet rays. The thin film of 
oil acts as a filter, cutting out the 
shorter ultraviolet rays so that the full 
dose does not reach the tissues. In 
other words, the short rays are absorbed 
by the oil, increasing the peroxide con- 
tent, while the long rays pass on to the 
tissues to stimulate healing. The dress- 
ing may be the same as that previously 
used, or cellophane may be substituted 
for it if the discharge is not profuse. 
At this stage it is important that some 
pressure should be exerted on the heal- 
ing surfaces. This can be done by a 
combination of moulded rubber sponge 
pads and elastic bandages. 

The treatment is repeated every 4 
to 6 days, a record of the size of the 
lesion being taken each time, not out 
of idle curiosity but for the purpose 
of detecting when a change of treat- 
ment is expedient. The simplest way 
of doing this is to trace on a piece of 
cellophane the contour of the ulcer or 
wound and after estimating its area, 
to plot a graph of the progress. 
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Edited by Kenneth K. Appel, A.M., M.D , Ph.D , Sc D 

THE ELECTROENCEPHALOGRAM IN NEUROLOGICAL 

DIAGNOSIS 

By Joseph Hughes, M.D. 


In the past 5 years the electroencepha- 
logram (E. E. G. ) has become estab- 
lished as a useful aid in neurological 
diagnosis. Each year since 1935, when 
Berger’s work on tumors was confirmed, 
the clinical usefulness of the study of 
brain potentials has become established 
more firmly. 

The clinical work to date may be 
summarized by the statement that an 
E. E. G. is a reliable test in the diag- 
nosis of epilepsy, encephalitis, menin- 
gitis, arachnoiditis and is also capable 
of revealing the presence of other or- 
ganic lesions of the cerebral cortex, such 
as subdural hemorrhage, softenings, tu- 
mors, abscesses or porencephaly. 

Technic of Examination — Elec- 
trodes are placed on the patient’s scalp 
and the brain potentials are led off into 
high gain amplifiers which in turn drive 
ink writing pens which record the brain 
potentials. This examination does not 
inconvenience the patient any more than 
taking an electrocardiogram. A normal 
E. E. G. in general is one in which the 
potentials range from 10 to 30 micro- 
volts in amplitude and have a frequency 
of from 8 to 30 per second. Abnormali- 
ties are registered in terms of potentials 
whose amplitude is increased and whose 
frequency is slow. Abnormal potentials 
range from 50 to 200 microvolts in am- 
plitude and from 1 to 7 per second in 
rate. 

Clinical Findings — Epilepsy may 
give high voltage spikes, slow, 2 to 3, or 
6 to 8 per second waves. Spike-wave 
patterns may be seen in petit mal just 


preceding an attack, while 6 to 8 per 
second waves may be observed just 
preceding a grand mal attack. In the 
intervals between seizures any combina- 
tion of abnormal waves may be seen and 
they will be found throughout both 
hemispheres. Mild cases of epilepsy may 
have their abnormal cortical activity 
masked by barbiturates or they may have 
periods in which their cortical activity 
is normal. It has been observed by 
Hughes and Cronik that the abnormal 
electrical activity seen in epileptics dis- 
appears after a convulsive seizure. This 
does not hold for cases of epilepsy of 
many years’ standing. An E. E. G. 
does not reveal the etiology of the con- 
vulsive seizure, it is only capable of 
showing the increased irritability of the 
cortex. The electrical records from pa- 
tients having convulsive seizures from 
toxic poisoning may be similar to those 
seen from idiopathic epilepsy. 

Encephalitis, meningitis and arach- 
noiditis may give rise to potentials of 
large amplitude which may vary in rate 
from 2 to 7 per second, similar to the 
abnormal potentials found in epilepsy. 
These will be found in all cortical leads 
and must be differentiated from epilepsy 
by the clinical findings. 

The E. E. G. has great accuracy in 
the diagnosis of tumors located on the 
superior or lateral aspects of the cere- 
bral cortex , Tumors on the floor of the 
anterior or middle fossa or deep sub- 
cortical lesions will not be detected un- 
less they produce a secondary irritative 
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effect on the overlying cortical gray mat- 
ter The electrical findings character- 
istic of tumors are high voltage slow 
waves, which are localized to a given 
area 

Tumors of the frontal lobe may be 
localized accurately in a very large per- 
centage of cases, even in the absence of 
any localizing neurological signs In 
large and rapidly growing tumors the 
E. E. G. may show abnormal potentials 
arising from the side opposite to that of 
the tumor. When this occurs, it prob- 
ably arises from the tumor exerting a 
“contrc coup” effect, or from invasion of 
the corpus callosum. As tumors are lo- 


cated deeper in the brain substance, the 
accuracy of the E. E. G. decreases, so 
that only 20 to 30 per cent of tumors 
of the sphenoidal ridge and about 10 
per cent of pontile angle tumors will 
give positive tracings Intrasellar lesions 
will be missed and tumors of the fourth 
ventricle and other lesions of the pos- 
terior fossa will usually not be identified. 

There are many artifacts, such as scalp 
and eyelid movements that may con- 
fuse the interpretation of the E. E. G., 
so that accuracy of this procedure will 
depend upon the experience and skill 
with which the examination is carried 
out. 


ELECTROSHOCK THERAPY 

By Lauren H. Smith, B.S., M.D., and Donald W. Hastings, M.D. 


In 1938, Cerletti 1 introduced a new 
method of convulsive therapy by means 
of electricity. This technic seems to 
possess certain advantages as compared 
with the production of convulsions by 
means of drugs (metrazol, azoman, cam- 
phor, etc.) : 

1. The patient has an amnesia for the indi- 
vidual treatment There is no period of appre- 
hension or panic as so commonly takes place 
between the time of metrazol injection and the 
loss of consciousness. 

2. The convulsion is less severe, as a rule, 
and the danger of fracture and dislocation ap- 
pears to be less. 

3. No drug is introduced. 

4. From the administrative point of view, 
there is no cost involved after the apparatus 
has been obtained with the exception of time 
spent by salaried personnel. 

Apparatus — This is constructed to 
give variable amounts of alternating cur- 
rents for measured periods of time in 
fractions of a second. Ordinary alter- 
nating “house” current (110 V) is used. 
Step-up and step-down transformers, a 


vacuum tube timer, and electrodes for 
application to the head make up the 
essential features of the machine. The 
usual currents delivered are in the re- 
gion of 80 to 150 volts, 100 to 400 mil- 
liamperes, flowing for 0.1 to 0.8 sec- 
onds. An ohmmeter is used to measure 
the resistance through the patient’s head 
(average about 600 to 1000 ohms) and 
an ammeter is employed to measure the 
milliamperage delivered. Several types 
of machines are available commercially, 
but all are constructed on the above 
principles. 

Technic — The treatment technic 
proper consists of the following steps: 

1. The patient is placed on a hard, padded 
treatment table. A pillow or sandbag is placed 
under the midthoracic segment of the back to 
produce a moderate hyperextension of the spine. 
Assistants hold shoulders, hips, and legs. 

2. Electrode paste is massaged into the scalp 
high on the forehead on each side of the head. 
The electrodes are placed in position. A soft 
gag is placed between the teeth to protect the 
tongue and teeth. 
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3 . Resistance in ohms is measured. 

4. Treatment current is determined and ma- 
chine set to deliver the desired voltage and time. 

5. Switch is thrown. 

Reaction of the Patient — This will 
depend upon whether or not the cur- 
rent has been of convulsive or subcon- 
vulsive strength. Three types of reac- 
tion may be seen : 2 

1. Missed ” Convulsion — The cur- 
rent has been of subconvulsive strength. 
The patient gives a quick start and is 
then immediately conscious. He may be 
slightly dazed but can answer questions 
and is obviously conscious. He has no 
memory of the episode. 

2. Equivalent Reaction — The cur- 
rent has closely approached the convul- 
sive threshold. He gives the same quick 
start but does not regain consciousness 
for a period of some seconds to a min- 
ute or more. He is in apnea during this 
period. There may be slight jerkings or 
spasticity of the extremities. He then 
slowly rouses during the course of the 
next 5 to 10 minutes. There is no mem- 
ory of the treatment. This reaction is 
considered to be the equivalent of a con- 
vulsion. 

3. Grand Mai Reaction — This is the 
common type of response. The patient 
gives the same initial start and then has 
a latent period of unconsciousness vary- 
ing from several seconds to 40 or 50 
seconds. Then follows a typical epi- 
leptic-like seizure with its tonic and 
clonic phases which on the average lasts 
about 60 seconds. Then follows a stu- 
porous stage of about 5 minutes, after 
which the patient begins to slowly rouse. 
He is usually quite confused for 30 
minutes following the convulsion. There 
is, again, no memory of the treatment. 
The patient is rarely incontinent, nor 
has any male patient been observed to 
ejaculate. 


Preparation of the Patient — For 

the individual treatment this is simple. 
Breakfast is skipped before the treat- 
ment is given. Sedatives are avoided for 
at least 24 hours before therapy because 
larger currents then must be employed 
to convulse the patient. False teeth or 
bridges are removed in advance. 

The studies done on the patient con- 
sist of a careful physical and neurologi- 
cal examination to rule out organic dis- 
ease. The routine laboratory studies are 
performed. In addition, the following 
studies are made : 

1. Electrocardiogram — This rules out ab- 
normalities of conduction which may have been 
overlooked clinically. 

2. Lateral x-rays of spine, with particular 
reference to the thoracic segment. This serves 
2 purposes: (a) to give a norm by which to 
compare subsequent plates, and (b) to help 
evaluate the patient by ruling out bone disease 
such as arthritic change, which would make the 
possibility of fracture more likely. 

The electrocardiogram is not repeated 
routinely during the course of therapy. 
The lateral x-rays of the spine are re- 
peated routinely after every 5 treatments 
whether or not the patient complains 
of pain. X-rays are taken of any re- 
gion in which the patient complains of 
pain referable to a bony region follow- 
ing treatment. The rule is: "When the 
patient complains of post-treatment pain, 
always x-ray.” 

Number of Treatments — This va- 
ries considerably. If the patient has re- 
ceived 15 to 20 convulsions without 
benefit, the treatment may be stopped 
and regarded as being a failure. In 
fact, most patients who recover under 
the treatments show good results by the 
eighth convulsion. 

Contraindications to Treatment by 
this Method may be Outlined as 
follows : 

1. Organic brain disease. 
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2 Advanced generalized arterioscle- 
rosis. 

3. Advanced heart disease, regardless 
of etiology. The history of coronary 
disease precludes treatment. 

4. Tuberculous lesions, active or 
“healed.” 

5 Malignancy, active or “cured.” 

6. Thrombophlebitis, acute or chronic. 

7. Bone disease. 

Any other condition which the clini- 
cian regards as presenting a hazard also 
must be seriously weighed and con- 
sidered. It will be noted that the age 
of the patient was not mentioned as 
being a contraindication. If the elderly 
patient can qualify under the previously 
mentioned physical standards, treatment 
often can be given. To date, the writers 
have treated 3 patients (with good 
lesults) of 72, 73 and 74 years, re- 
spectively. 

The types of illness treated have been 
limited mainly to the following : ( 1 ) 
Manic-depressive psychoses, all types 
and (2) involutional psychoses, all types. 
The schizophrenic psychoses seem to re- 
spond poorly or not at all and insulin 
shock still seems to be the treatment 
of choice. Several psychoneurotic pa- 
tients have been treated but with very 
mediocre results. 

Complications — The complications 
encountered may be several, although by 
and large they are few in number. The 
most important are: 

1. Fractures — Of 90 patients treated 
to date (by the writers) there have been 
4 cases of compression fracture of a 
thoracic vertebral body. All of these 
were asymptomatic and discovered by 
routine x-rays. If routine plates are not 
taken, most vertebral fractures will be 
missed. There has been 1 case of an 
avulsion fracture of the greater tuber- 
osity of a humerus. This gives a fracture 
rate of about 5 per cent to date. In the 


writers’ hands these fractures have all 
occurred in healthy young people. 

2. Dislocations — Two instances of 
dislocated shoulder and several cases of 
dislocated jaw have been seen. 

3. Death — There are no cases of 
death reported to the best of the writers' 
knowledge. 

4. Memory Defect — This phenom- 
enon is not infrequent and may last 
for several days after treatment. It is 
a spotty defect and consists of some 
inability to recall proper names, the for- 
getting of incidents, etc. It is a defect 
into which the patient has insight and 
he may complain of it. Several cases 
have been observed in which this mem- 
ory defect lasted several -weeks. No 
cases have been seen in which there 
has been lasting difficulty of this type. 

5. Muscle Soreness — This is not un- 
common, especially after the first several 
convulsions. It is of importance mainly 
in that it may be confused with frac- 
ture. In case of any doubt, x-ray stud- 
ies should be made. 

6. Headache — Is not frequent but 
may occur. It is transient and readily 
controlled by acetylsalicylic acid. 

7. Nausea and Vomiting — Is, again, 
not frequent. It seems to be more fre- 
quent if the patient does not remain in 
bed for several hours after treatment. 

Recurrences — In involutional melan- 
cholia there seems to be a remission rate 
of about 65 per cent. In manic-depres- 
sive psychosis , depressed phase, the rate 
is about 80 per cent, and in the manic 
phase, approximately the same remission 
rate holds. Schizophrenics appear to 
be little benefited by this convulsive 
method. To date, there has been a re- 
lapse rate of approximately 10 per cent 
in all the groups treated. 

Summary — A new method of pro- 
ducing therapeutic convulsions has been 
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introduced. After brief experience with 
it, the results seem to be about the same 
as those produced by the older convul- 
sive agents, but with less danger and 
much less discomfort to the patient. If 


further experience w r ith it bears out the 
preceding statement, the electroshock 
method will undoubtedly replace the sev- 
eral drugs now used in this type of 
shock therapy. 


INSULIN SHOCK THERAPY IN SCHIZOPHRENIA 

By Francis J. Braceland, A.B., M.D., and Thurston D. Rivers, M D. 


The introduction of insulin shock as 
a therapeutic method in the treatment 
of schizophrenia was the signal for the 
appearance of a plethora of other meth- 
ods of attack. One by one they were 
introduced and in some cases, extrava- 
gant and unwarranted claims were made 
for them, then just as readily discon- 
tinued. Among the few remaining meth- 
ods used in the larger American clinics, 
insulin shock is still the method of choice 
in the treatment of schizophrenia. Elec- 
trical shock has been the most recent 
method examined, but, fortunately, it 
was in the hands of most competent ob- 
servers and they found that while it was 
almost specific for some forms of mental 
disease, used alone, it was of little value 
in schizophrenia. 

In the present state of world chaos, 
dependence must be placed almost en- 
tirely upon reports from American 
clinics because the situation in war-torn 
countries is complicated not only by a 
lack of workers who can engage in this 
work, but also by a lack of large quan- 
tities of sugar which, of course, are nec- 
essary when working with insulin. 

There have been many changes in the 
technic of insulin therapy since Sakel’s 
first published reports. Sakel himself 
made the first modifications in the treat- 
ment by his so-called “phase method.” 
Tyler and Ziskind 3 report that in exper- 
imental animals hypoglycemia reaches 
its lowest level from 20 to 60 minutes 


and remains there with minor fluctua- 
tions according to the amount of insulin 
given. Independent of the hypoglycemia, 
there occur certain clinical symptoms in- 
dicative of a progressive loss of function 
in a phylogenetic order from the higher 
cortical areas to the lower or medullary 
centers. By means of wide clinical ex- 
perience, it was determined that insulin 
was most efficacious about 2 hours after 
its administration in the treatment of 
schizophrenia. The optimum number of 
treatments varies, of course, with the 
need of each individual patient. Fifty 
treatments may be considered an aver- 
age number under ordinary circum- 
stances. 

The daily dose of insulin is progres- 
sively increased until stupor results. The 
facility with which the dosage of insulin 
is judged comes with clinical experience 
and there can be no rule of thumb laid 
down concerning it. Many of the dis- 
tressing side-effects and complications 
which arise during the course of the 
treatment are now much better under- 
stood. Sialorrhea, hunger pains, exces- 
sive bronchial secretion and hypermo- 
tility of the gastrointestinal tract may 
be lessened by the judicious use of 
atropine in physiological doses. Two 
types of convulsion may occur as com- 
plicating factors, and it would be well 
to mention them at this point. The early 
convulsion, which occurs at the time of 
the onset of stupor or shortly before 
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or after it, is an unpredictable complica- 
tion. It need not be considered an indi- 
cation for interruption of the treatment. 
On the other hand, the late convulsion 
occurring after about 1^ or 2 hours of 
stupor is more important. It is fre- 
quently therapeutically beneficial, but it 
is not sought — rather it is considered a 
definite indication for the termination of 
stupor. Failure to terminate the stupor 
at this time is likely to result m a pro- 
longed stupor. The use of thiamin chlo- 
ride in 1-grain (60-mg.) doses has been 
of value in prevention of the first type 
of convulsion mentioned, while the latter 
type sometimes may be prevented by 
the timely use of a hypertonic solution 
of polysaccharides. The termination 
of hypoglycemic stupor is brought about 
by the intravenous administration of 1% 
ounces (50 cc.) of 25 per cent glucose, 
or by the administration of the same 
dose by gavage. The intravenous route 
is the method of choice because by it 
delay in absorption and the possibility 
of pulmonary complications is avoided. 
The amount of glucose needed depends 
upon the insulin dosage and roughly 30 
grains (2 Gm.) of glucose per unit of 
insulin is considered sufficient. Hypo- 
chloremia due to excessive sweating may 
be prevented by the prophylactic use of 
sodium chloride . 

Perhaps the most serious complica- 
tion encountered in the use of insulin 
shock therapy is prolonged nonhypogly- 
cemic coma. This is a state character- 
ized by stupor or coma, normal blood 
sugar or hypoglycemia and a persistence 
of many abnormal neurological signs and 
physiological deviations. Most of the re- 
ported mortality and morbidity of shock 
therapy is due to this. Peculiarly enough, 
definite improvement is noted in patients 
who survive a short period of “pro- 
longed stupor.’* The satisfactory han- 
dling of this situation requires : ( 1 ) Cere- 


bral dehydration , (2 ) restoration of the 
acid-base balance ; and, ( 3 ) the pro\ i- 
sion of adequate oxygen supply. 

Some clinicians have advocated the 
use of intravenous insulin. This has its 
advantages and its disadvantages. One 
advantage, of course, would be that a 
much smaller dose of insulin, even 50 
per cent is required to produce the de- 
sired effect. This is important, because 
the question of direct toxic effect upon 
the tissues by large doses of insulin has 
been raised by the neuropathologists. 
The disadvantage of the intravenous 
route lies in the difficulty in estimating 
the margin of safety in insulin dosage, 
the rapidity of its effect and the transient 
period of its activity. 

It is possible to combine other forms 
of shock therapy with insulin shock in 
the treatment of schizophrenia. If con- 
trollable convulsion is desired, it may be 
obtained by means of metrazol or elec- 
tric shock several hours after insulin 
stupor has begun. In this manner, the 
untoward effects of the convulsion can 
be ameliorated. 

At the Pennsylvania Hospital for 
Mental and Nervous Diseases, insulin 
continues to be regarded as a highly 
satisfactory method of treatment in 
schizophrenia. In 125 cases reported by 
Bond 4 in 1940, there was no neurologi- 
cal evidence of any brain damage. Mem- 
ory, intelligence and initiative, by psy- 
chological testing and by observation, 
seemed to be as good after shock as they 
were before. No fatalities occurred in 
insulin shock patients observed by the 
writers since the inception of this treat- 
ment in 1936. 

Statistically, the writers’ results com- 
pare favorably with those of Ross, 5 who 
reported on the results in all cases treated 
in the New York hospitals. His figures 
for patients recovered or much improved 
at time of discharge, after 1 year and 
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after 2 years, are respectively 40 per 
cent, 29 per cent, 27 per cent ; the writ- 
ers’ figures are 51 per cent, 36 per cent, 
and 29 per cent. It is very probable 
that when this year’s figures are as- 
sembled the results will even be better 
than those given above. All of the Penn- 
sylvania Hospital results have been 
checked against control cases. When 
compared with the control cases, the 
insulin results are most encouraging. In 
156 control cases of schizophrenia who 
were not given specific treatment and 
who were followed for a period of 5 
years, the recovery rate at the time of 
discharge was only 0.038 per cent. This 
rose to 16 per cent at the end of the 
first year and remained at that level for 
the second and fifth years. Thus at the 
time of discharge, the percentage differ- 
ence between insulin and control pa- 
tients was 51 per cent and 4 per cent. 
At the end of 2 years it was 29 per cent 
and 16 per cent. It is possible that the 
percentages in the treated cases, if 
watched for 5 years, will more nearly 
approximate the 16 per cent, but pres- 
ent indications do not point in that direc- 
tion. 

One point which would be in favor of 
insulin treatment would be that in the 
patients who recovered under insulin 
treatment, 95 per cent left the hospital 
within 1 month after treatment had been 
stopped, whereas the untreated cases had 
to wait from 1 to 3 years for improve- 
ment. 

Theories of Physiological Action 
of Shock Therapy — Among the the- 
ories advanced to explain the physiologi- 
cal action of the shock therapies (insulin 
hypoglycemia, metrazol, severe anoxia, 
histamine shock, electrical convulsion, 
fever, prolonged sleep, etc. ) in the treat- 
ment of the psychoses, the most impor- 
tant are those of Gerard, Himwich and 
Gellhom. The first 2 deal primarily 


with the possible changes in neuron 
metabolism, wherever these may be oc- 
curring, while the last regards the im- 
portant site of action of the treatments 
as the autonomic centers in the hypo- 
thalamus. The first 2 theories therefore 
might be considered possibly comple- 
mentary to the last, although Gerard 
emphasizes the cerebral cortex as the 
site of the remedial action of the changes 
in cell metabolism. 

The neurons of the brain require a 
relatively large continuous supply of 
energy for their proper functioning and 
depend for this supply on the function- 
ing of the oxidation mechanisms which 
deal with the burning of foodstuffs (pre- 
sumably mainly glucose) in the cells. 
Since there is an insignificant storage of 
oxygen in the brain cells and only a 
small store of carbohydrate (glycogen), 
the brain depends almost immediately 
for its functioning on a continuous sup- 
ply of oxygenated blood and somewhat 
less immediately on the supply of glu- 
cose delivered to it by the blood. 

Gerard explains the current shock 
therapies in terms of production of an 
increase in the oxidation or respiration 
of the brain, induced directly or on the 
rebound, as the shock is terminated. The 
evidence for this consists partly in the 
demonstration of increased electrical ac- 
tivity of the brain in the initial stages 
of a treatment, although this and the 
oxygen consumption of the brain de- 
crease markedly as the depth of a treat- 
ment progresses (e.g., as the hypogly- 
cemia or anoxia continues to become 
deeper) ; and in the appearance of a 
rebound electrical overacitivity when the 
procedure is terminated (e.g. } on the 
administration of glucose in hypogly- 
cemia or readmission of oxygenated 
blood to the brain in cerebral anemia). 
An increase in cortical excitability to 
incoming impulses has also been shown 
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upon “going into” and “coming out of” 
deep insulin hypoglycemia. The theory 
implies that there is probably, though 
not necessarily, something wrong with 
the oxidation mechanisms in the brain 
of the psychotic* and this is somewhat 
borne out by the unusual resistance of 
dementia precox patients to thyroid ad- 
ministration (Hoskins). Further evi- 
dence for this view lies in the fact that 
some patients are aided by thyroid ad- 
ministration (which increases dehydrase 
enzyme concentrations in the brain) ; 
and that pyocyanin, methylene blue, and 
thionine, which are known stimulants 
to brain respiration in vitro, and have 
been injected into schizophrenic patients 
on the basis of the above theory, often 
strikingly produce periods of lucidity, 
although they do not seem to provide 
permanent relief. 

Himwich and his collaborators had 
found that an apparently constant fea- 
ture of the insulin and metrazol shock 
therapy was a decrease in the oxidation 
rate of the brain. (This refers, of course, 
to a decrease during the actual shock 
and does not negate the possibility of re- 
bound increase later.) With insulin, the 
reduced respiratory rate (found by 
measuring the cerebral arteriovenous 
O2 and glucose differences, and blood 
flow) would be due to a shortage of fuel 
in the brain, due to insufficient glucose 
in the blood to the brain; in metrazol, 
the asphyxia produced by the severe 
convulsions hampering the breathing 
movements, reduces the oxygen avail- 
able to the brain from the blood for a 
short period. (See later.) It was hy- 
pothesized, thus, that an essential feature 
of these shock therapies involved in the 
production of a cure was a depression 

* Whether such an altered metabolism resulted 
originally in these patients from psychological oc- 
currences, or primarily from “organic” disturb- 
ances, or both, is another matter. 


of the brain metabolism, or an “anoxia” 
of the brain. On the basis of this, ni- 
trogen convulsive therapy was instituted 
in some schizophrenic patients. In this 
procedure, inhalation of pure nitrogen 
for several minutes produces a severe 
anoxemia, and consequently convulsions, 
which resemble those seen in insulin 
although they occur in a more rapid and 
intense sequence. Although some success 
is claimed for this method, most clinics 
have discontinued it. 

Recently, however, the convulsions 
(and the asphyxia ?) attendant on metra- 
zol shock have been reduced by the use 
of paralyzants such as curare or ery- 
throidin with no apparent decrease in 
the effectiveness of the treatment. Also, 
the striking electrical changes in the 
brain which occur with metrazol occur 
just as well when anoxemia has been 
eliminated, while brain circulation is ap- 
parently not diminished. Consequently, 
it seems possible that metrazol shock 
effect on the brain may not help because 
it produces asphyxia but for other rea- 
sons. (This, of course, does not exclude 
an action of metrazol on brain respira- 
tion itself.) Further use of paralyzants 
with metrazol therapy may help decide 
this point. 

Gellhorn has shown that the various 
therapies used produce an excitation of 
the autonomic nervous centers in the 
brain. Metrazol, anoxia, and fever, for 
example, produce an increased activity 
of the sympathetic-adrenal system and 
of the parasympathetic-vagal system 
(causing greater insulin secretion) while 
amytal produces only the former. Emo- 
tional activity (noise or struggling in 
rats) also produced stimulation of both 
systems. Because many psychotic pa- 
tients show abnormally low responsive 
autonomic reflexes, because a severe 
emotional strain (such as danger to life) 
may sometimes cause remissions in pa- 
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tient&, and because of the autonomic 
effects of the therapies, Gellhorn be- 
lieves that the success of the treatment 
depends primarily on a stimulation of 
the autonomic centers of the brains of 
these patients, m whom he assumes 
there is malfunction of these centers. 
He has found further that the blood of 
manic-depressive patients may contain 
an abnormally high amount of insulin- 
like material, suggesting an overactive 
parasympathetic-vagal system in these 
individuals. 

It should be noted, however, that Gell- 
horn could get stimulation of the auto- 
nomic system with doses of metrazol 
insufficient to produce convulsions, while 
it is known clinically that such subcon- 
vulsive doses have no remedial effect. 
While the autonomic effects described 
by Gellhorn are undoubtedly real, this 
does not mean necessarily that this is 
the primary desideratum of the treat- 
ments, for many profound and concomi- 
tant changes occur, as described, in the 
cortex and other brain regions as well. 
For example, the low reactivity of the 
schizophrenic autonomic system merely 
may be coincident with a general ob- 
served depression of all brain functions. 

However, no one of the single theories 
as they are stated generally can ade- 
quately cover the explanation of the ac- 
tion of the treatments. For example, 
clinicians have observed that the more 
convulsive type therapies, e. g., metrazol, 
seem to benefit depressed patients, while 
insulin hypoglycemia benefits schizo- 
phrenics. Obviously, the action of the 
various treatments is not the same. 
While no apparent increase can be found 
in the oxygen uptake of the brain of 
cured patients, thus arguing against 
Gerard’s theory of an increased respira- 
tion in these, nevertheless it is possible 
that new alternate cell oxidative mech- 
anisms have been released by the treat- 


ment in such patients — for the kind as 
well as the rate of oxidation is probably 
also important. Finally, for each treat- 
ment, added special features may con- 
tribute to making them curative. For 
example, it has been suggested by Elliott 
(unpublished) that the disappearance of 
glycogen in the Nissl granules of the 
neurons during insulin hypoglycemia, 
may cause alterations in cell structure 
which might be important.* 

As a sign of the times it is interesting 
to note that McGregor and Sandison, 6 
working in wartime England where 
sugar is rationed, have been forced to 
make many modifications in treatment. 
In the ordinary method of treatment, the 
patients required about 1 pound of sugar 
a day. This is greatly in excess of the 
government allowance. As a result, they 
have been giving a potato soup to reduce 
the amount of glucose given by mouth 
and found it to be highly satisfactory. 
The potatoes are mashed and mixed into 
a thin gruel with milk and water and 
each patient is given a pint (500 cc.) 
of the mixture. Following this, the pa- 
tient is allowed a sweetened drink from 
his sugar ration. The method has been 
found highly satisfactory for this time of 
stress, but of course, it cannot compare 
with the intravenous method whenever 
that can be utilized. In the evening, 
potatoes are again substituted for the 
sweetened drink. Thus, the carbohydrate 
intake is adequate, late comas were 
avoided and the patients are kept to 
their allowance of 8 ounces (240 Gm.) 
of sugar weekly. Peculiarly enough, 
these investigators, driven by necessity, 
have made other interesting observa- 
tions. To conserve insulin they use the 
intravenous route and often have seep 
blood sugar levels of 9 and 10 mg. % 

* The authors are indebted to Dr. Ben Libet for 
his help in the above discussion. 
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hour after the intravenous injection of 
insulin, yet the patient was well and 
talkative. Apparently, the sugar can be 
entirely removed from the blood with- 
out signs of ill-effects and until the 


brain glycogen falls, coma does not 
occur. They feel that the coma produced 
by intravenous insulin is in general much 
better and that there is less likelihood 
of after-shock in this method. 


MIGRAINE HEADACHE 

By Harold D. Palmer, M.D. 


Phenomena of the Migraine Epi- 
sode — These phenomena, attributable in 
origin to some deeply rooted intrinsic 
or hereditary predisposition, having as 
their demonstrable pathology the periodic 
disruption of vasomotor balance and 
characterized by excruciating headache, 
nausea and vomiting, have baffled med- 
ical scientists for generations. Review of 
a vast literature on the subject, study of 
the recent physiological investigations of 
the disorder, and long experience with 
the problem have led to the conclusion 
on the part of the writer that migraine 
is a total tissue ailment or toxemia which 
interferes with cellular metabolism and 
ultimately disrupts the vasomotor con- 
trol. Whether this total disorder (prob- 
ably allergic) of which the headache is 
only the most distressing manifestation, 
is cumulative and eventually overflows in 
the form of headache, or whether it rep- 
resents a static, but constant, allergic 
charge which is set off by alterations in 
the sympathetic nervous system accom- 
panying emotional stress or nervous ten- 
sion cannot be positively known at this 
time. 

Advances in the Field of Migraine 
Research — During the past few years 
these advances have taken 6 distinct 
lines: (1) The study of allergy, espe- 
cially as related to food substances ; 
(2) a study of the mechanism of head- 
ache, with special reference to the sym- 
'pathetic nervous system and vasomotor 


phenomena; (3) a study of endocrine 
factors both as direct and as contribu- 
tory causes; (4) the development of 
more or less specific remedies of which 
ergotamine tartrate is the most widely 
used; (5) the introduction of surgical 
procedures intended to control the pain 
by rendering insensitive certain local 
areas of the scalp and face and to control 
the vascular changes by ligation of cra- 
nial vessels; (6) treatment by vitamin 
B x injections and various combinations 
of the vitamin B complex administered 
orally. 

1. Allergic Theory — This is im- 
portant in any concept of the cause of 
migraine. Scarcely any patient suffer- 
ing from this disorder fails to list a series 
of substances which he believes to be a 
direct cause of or substantially contrib- 
utory to his migrainous troubles. In the 
writer’s experience, the most common 
offenders are seafoods, milk, eggs, cheese, 
mushrooms, beer, rye whisky, wheat, 
chocolate and strawberries. In the same 
way, many patients have listed other 
apparent causative factors, such as con- 
stipation, emotional shock, nervous strain, 
fatigue, exposure to wind and blinding 
sunlight. One of the best summaries of 
the relationship of allergy and migraine 
is that by Hartsock and McGurl. T They 
expressed the belief that the inherited 
tendency to migraine is definite. Edema 
and spasm of the smooth muscles, the 
chief characteristic of allergy, could read- 
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ilv explain the symptoms of migraine. 
Furthermore, many patients have ob- 
served their own attacks sufficiently to 
be able to trace the origin to the inges- 
tion of certain foods. The portal of entry 
is undoubtedly the gastrointestinal tract. 
Certain disturbances of the gastrointes- 
tinal tract would permit absorption of 
the offending protein molecule more 
readily than others, and these conditions 
are more apt to be present when the 
patient is fatigued or emotionally upset. 
The migraine syndrome has also been 
observed to have a direct relation to 
mechanical duodenal stasis, and some 
relief has been obtained by its correc- 
tion. Hartsock and McGurl stated that 
30 per cent of patients with migraine 
secure complete relief so long as they 
avoid the allergens to which they are 
sensitive ; in this group are included only 
patients who find the routine sufficiently 
easy to permit complete co-operation in 
following instructions. Some benefit is 
obtained by 45 per cent of patients ; this 
heterogeneous group secures partial re- 
lief, i. e., a decrease in the frequency or 
severity of the attacks or both ; 25 per 
cent fail to respond to specific diets for 
control of allergy. 

Wide experience in testing for aller- 
gens has shown that there is no strict 
agreement between the allergic reactions 
to food known to the patient by experi- 
ence and the findings in cutaneous tests. 
Tuft expressed the belief that cutaneous 
tests properly carried out and correctly 
interpreted may be of great value in 
many cases. However, the cutaneous 
reactions to foods, as compared with 
those to other types of allergens, may be 
slight, or even negative, in cases in which 
a definite clinical reaction to these foods 
is obtained. 

Foster Kennedy found that 69 per 
cent of 63 patients with “allergic head- 
ache” improved when on a restricted 


diet. Winkelman and Moore consider 
that allergy is under parasympathetic 
control, and stated the belief that mi- 
graine headache is due to localized 
edema of the brain resulting from aller- 
gic sensitivity to foods and that the 
mechanism is similar to that of asthma. 
Emotional factors may cause the auto- 
nomic nervous system to augment the 
existing allergic reaction. Vaughn 8 and 
Rowe, recognized authorities in the field 
of allergy, stated that the relationship of 
allergy and migraine is clear-cut; both 
authors cited striking improvements with 
carefully managed diets for relief of 
allergy. Foldes has devised an “anti- 
retentional” diet largely on the theory 
of dehydration. The diet is rich in pro- 
tein and restricted in carbohydrates, 
with a moderate allowance of fat. Mod- 
erate limitation of salt, restriction of 
liquids and the use of laxatives are also 
recommended. He reported marked im- 
provement in patients with migraine and 
suggested the “antiretentional” diet as a 
diagnostic test for migraine. 

2. Mechanism of Headache — The 
types of migraine have been studied by 
Graham and Wolff and Wolff and Suth- 
erland. 9 The actual mechanics of the 
vasomotor system have been examined 
during migraine headache, and are at 
least partially understood. The data 
show that the pain in migraine is due to 
the stretch of relaxed arterial walls. The 
termination of a migraine headache by 
ergotamine tartrate and by other vaso- 
constricting substances parallels a decline 
in the amplitude of pulsations of certain 
cranial arteries. Ergotamine tartrate 
produces a decrease of as high as 84 
per cent and an average decrease of 50 
per cent in the amplitude of pulsations 
of the temporal arteries when adminis- 
tered during a migrainous headache. 
There is a direct relationship between 
the amplitude of pulsation of the cranial 
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arteries and the seventy of the head- 
ache Graham and Wolff concluded that 
migraine is an expression of dysfunc- 
tion of the cranial vascular bed, prob- 
ably dilation of certain branches of the 
external carotid artery. They did not 
venture a theory as to the cause of the 
process. Fay showed that stretch of the 
cerebral vascular tree produced head- 
ache and that dehydration (by means 
of reduced carbohydrate intake and re- 
striction of fluids), brought about some 
relief. Fay expressed the belief that 
there is an ischemic, as well as a hyper- 
emic, stretch and that both processes 
may give rise to headache. 

Study of the blood-vessel changes in 
response to histamine administration 
has added greatly to knowledge of the 
mechanics of headache. The recent work 
of Horton, MacLean and Craig 10 on 
vasomotor headache related to histamine 
accumulation has opened a new possi- 
bility in the differential diagnosis of 
various types of headache. Treatment by 
means of histamine desensitization, in 
the types shown to be due to histamine 
accumulation, has been successful. The 
diagnostic study consists of the observa- 
tion of the patient’s reaction to sub- 
cutaneous administration of V 200 to %ao 
grain (0.3 to 0.5 mg.) of histamine 
phosphate. The production of severe, 
throbbing headache similar to the type 
developing spontaneously in the patient 
is interpreted as an indication that the 
patient’s episodes of headache are de- 
rived from histamine accumulation in 
the tissues. T reatment then can be under- 
taken by means of a gradual histamine 
desensitization technic with some prom- 
ise of success. The method is as fol- 
lows : Subcutaneous doses of x /\ 200 grain 
(0.05 mg.) of histamine phosphate 
are given twice daily for 2 consecutive 
days, then on the third day the dose is 
increased to %ooo grain (0.066 mg.) 


twice daily. This is continued until the 
fifth day when 1 gram (0.1 mg ) 
twice daily is given. The dose is con- 
tinued at this level for 2 to 3 weeks 

In a recent article by Sutherland and 
Wolff, 11 a further analysis of the mech- 
anism of headache in migraine, hyper- 
tension and fever, indicates that during 
the migraine attack the amplitude of 
pulsation of only the scalp arteries is in- 
creased and that the amplitude decreases 
as the headache becomes less intense. 
They observe that the amplitude of intra- 
cranial vascular pulsation does not change 
as the migraine headache recedes. They 
find that ergotamine tartrate affects prin- 
cipally the branches of the external caro- 
tid arteries. They conclude that the ex- 
tracranial and possibly the dural arteries 
and branches of the external carotid 
artery are the chief contributors to the 
migraine headache In another recent 
contribution on experimental studies in 
headache, Schumacker, Ray and Wolff 12 
indicate that the histamine headache is 
dependent chiefly upon dilation of the 
cerebral arteries, principally the large 
arteries at the base of the brain, includ- 
ing the internal carotid, the vertebral 
and the basilar artery and the proximal 
segments of their main branches. Thus, 
the histamine headache is differentiated 
not only from the standpoint of clinical 
symptomatology' as described by Horton, 
McLean and Craig, but also by care- 
fully performed laboratory studies of 
the behavior of intracranial and extra- 
cranial arterial systems. 

3. Endocrine Factors — In the field 
of endocrinology, Timme 13 demonstrated 
a hypophyseal factor in certain cases of 
migraine and showed that actual change 
in the bone or distortion in the region 
of the sella turcica can be found in a 
high percentage of cases in migraine. 
O’Sullivan, 14 in a general discussion of 
migraine therapy, emphasized the value 
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of endocrine substances in certain cases. 
Placental extracts ( emmenin ) and estro- 
genic hormones ( progynon B) together 
with thyroid medication and other indi- 
cated endocrine replacement or stimula- 
tion have proved helpful in a significant 
number of patients. Glass, Catchpole 
and McKennon found ovarian deficiency 
in association with migraine. They dem- 
onstrated increased amounts of the fol- 
licle-stimulating principle of the anterior 
pituitary and decreased amounts, or ab- 
sence, of estrogen in the blood and urine 
of women with migraine. They reported 
that administration of estrogenic sub- 
stances was successful in 80 per cent of 
cases. The theory is that estrogen, which 
is antagonistic to the follicle-stimulating 
principle of the anterior pituitary, reduces 
the dysfunction and brings about normal 
endocrine balance. Disordered menses 
became regular with this form of ther- 
apy. Relapses occurred after estrogenic 
therapy was stopped. Administration of 
a preparation containing the gonado- 
tropic principle from the urine of preg- 
nant women was found to aggravate the 
headaches. Dunn 15 studied the effects 
of treatment with estradiol benzoate and 
testosterone propionate in males suffer- 
ing from migraine. He found that 2000 
R. U. of estradiol benzoate succeeded 
in aborting migraine attacks if adminis- 
tered at the onset of the symptoms. A 
short series of injections of 5000 R. U. 
in some cases prevented recurrences of 
headache for as long as 3 months. Tes- 
tosterone propionate failed to influence 
the course of the migraine in males. 
The rationale in the estrogenic therapies 
seems to be that these substances, which 
have the property of inhibiting the pro- 
duction of prolan A of the anterior lobe 
of the pituitary, prevent certain disturb- 
ances of sympathetic nervous system 
function and thus foster vasomotor equi- 
librium. Numerous other contributions 


in the past 2 or 3 years have dealt with 
the success and failure of endocrine 
therapy. 

4. Specific Treatment — The intro- 
duction in 1935 of ergotamine tartrate 
into general use was followed by re- 
ports of success in a high percentage of 
cases. Lennox and von S torch. Brock 
and his associates, Soltz and his co- 
workers, and others have obtained relief 
in nearly 90 per cent of cases of migraine 
headaches treated with this substance. 
Recent statistics have reduced this favor- 
able record to approximately 70 per cent. 

Ergotamine tartrate may be given 
orally, hypodermically, intramuscularly 
or intravenously. The oral dose generally 
effective is 2 to 4 tablets of % 0 grain 
(1 mg.) each. The hypodermic or intra- 
muscular dose is customarily % 4 0 to % 2 o 
grain (0.25 to 0.5 mg.). There seems 
to be no special advantage derived from 
the intravenous method of administra- 
tion. There is no doubt that prompt and 
gratifying relief is produced in many 
cases by the use of this drug. However, 
pure statistics reporting “relief” are 
likely to be somewhat misleading and 
certain limitations of ergotamine tartrate 
therapy have been discussed by von 
Storch. 16 In 189 migrainous patients 
treated with ergotamine tartrate, the 
most commonly observed accessory symp- 
toms were nausea, vomiting, numbness 
and tingling of the hands and feet, mus- 
cular pains and muscular stiffness. It 
was recommended that nausea and vom- 
iting produced by the drug be relieved 
by the administration of %so to %20 
grain (0.4 to 0.5 mg.) of atropine sul- 
fate. Numbness and tingling in the 
extremities constitute a warning of im- 
pending arterial thrombosis only if they 
are prolonged and accompanied by great 
pain. Other symptoms, such as choking 
sensations, globus hystericus, insomnia, 
restlessness, substemal oppression, pre- 
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cordial pain and femoral or brachial peri- 
vascular pain, occur less frequently and, 
although somewhat alarming to the pa- 
tient, appear to constitute hazards of 
minor character only. 

Inhalations of oxygen have been rec- 
ommended for the relief of migraine but 
wide use of them has not been made. 
They are thought to be at least an aid in 
aborting some of the seizures. Drewyer 17 
reported considerable success with pro- 
longed oral administration of chondroi- 
tin, a material extracted from cartilage. 
The dose used was 4 capsules 3 times 
daily after meals given over a period of 
from 6 months to 2 years. 

5. Surgical Treatment — The surgi- 
cal procedures which have been used in 
attempts to relieve migraine are ligation 
of the middle meningeal artery, cer- 
vicothoracic sympathetic ganglionec- 
tomy and trunk resection, infections 
of alcohol in the supraorbital or infra- 
orbital nerve, removal of the stellate 
ganglion and section of the trigem- 
inal nerve. Craig and Critchlev cited 
instances of relief from several of these 
procedures. Harris 18 reported on the 
success of alcohol injection of the 
Gasserian ganglion in cases described as 
“migrainous neuralgia.” This disorder 
resembles migraine in that it appears to 
have a similar hereditary background 
and the attacks are initiated by many 
of the same precipitating factors. The 
pain is persistent, is one-sided and in 
the anterior of the skull, localized chiefly 
deep in the eyeball, in the temple and 
cheek. During the attack there is ex- 
treme tenderness in the temporal region. 
Alcohol injection of the Gasserian gan- 
glion completely relieved 19 out of 29 
cases. 

6. Vitamin Treatment — The vita- 
min B treatment is the result of studies 
of the migraine episode made by the 
writer in which certain features stand 


out as of particular significance in rela- 
tion to the toxic manifestations, the vaso- 
motor phenomena and the effectiveness 
of various therapeutic measures. The 
following tram of events is suggested: 
( 1 ) The cumulative or premonitory 
stage (toxemia) ; (2) the stage of sym- 
pathetic imbalance, resulting in cerebral 
vasodilation (headache); and (3) the 
stage of elimination (recovery). 

It is in the first phase of the episode 
that oxygen therapy, purgation, vita- 
min B therapy, and other measures 
have their greatest effectiveness. Theo- 
retically, these measures have in com- 
mon an enforced eliminative or detoxi- 
fying action, which may remove from 
the gastrointestinal tract, the liver, or 
the tissues certain toxic (allergic?) 
agents. Theoretically, the subsequent 
series of events culminating in the head- 
ache may thereby be avoided. In all of 
the author’s cases m which treatment 
with vitamin B is now under way there 
appear on the record numerous notes as 
to “threatened attacks” which were 
aborted in the preliminary stage. The 
second stage, of pain and headache due 
to cerebral vasodilation, is not as easily 
reversible. More heroic measures must 
be attempted and the success of any 
therapy, except the hypodermic admin- 
istration of ergotamine tartrate, in this 
phase is in the writer’s experience, some- 
what limited. The third, or eliminative 
stage, is an obvious one in most cases. 
In many persons increased output of 
urine follows the headache, and in others 
the headache is not terminated until the 
vomiting has been severe. In a majority 
of cases, generalized muscular soreness 
of nearly a day’s duration follows the 
headache. It has been noted that a 
cathartic and diuretic action, and in 
some cases a period of sleep, followed 
administration of vitamin B i during an 
attack of migraine. 
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Of particular interest in relation to 
the metabolic concept is the work of 
Peters and others on biochemical dis- 
orders associated with vitamin Bj de- 
ficiency. Peters pointed out that the 
acute symptoms of vitamin B x deficiency 
are often not sufficiently stressed, al- 
though the chronic symptoms of true 
polyneuritis are generally recognized He 
observed that pigeons deprived of vita- 
min Bj show rapid development, within 
24 hours, of symptoms indicating a severe 
disorder of the nervous system. There 
is opisthotonos, followed by cartwheel 
convulsions. Vision is disturbed, and 
the bird does not respond when a finger 
is placed before the eye. Exercise, noise 
or strong light exaggerate the symp- 
toms, whereas rest in a dark, quiet room 
causes the bird to become quiescent In 
the terminal stages of the acute reaction 
there are failures in regulation of tem- 
perature. Peters expressed the belief 
that the acute symptoms are due to toxic 
products of vitamin Bi deficiency, of 
which the only ones known at present 
are lactate and pyruvate. Motivated 
somewhat by the suggestions contained 
in Peter’s work on the biochemistry of 
vitamin B x and largely by the conviction 
that there exists in patients with mi- 
graine a total body toxemia of metabolic 
origin or the absence or deficiency of 
an enzyme essential to normal tissue 
metabolism, the writer made observa- 
tions on the effect of vitamin B x concen- 
trates. For this study a number of 
patients refractory to all forms of ther- 
apy were chosen. No satisfactory results 
were forthcoming from oral administra- 
tion alone, but to intramuscular injec- 
tions of large doses of thiamin chloride 
the response was surprisingly prompt 
and gratifying. 

In cases of severe migraine daily 
intramuscular injections of synthetic vita- 
min Bi ( thiamin chloride) in doses of 


from Ve to 1% grains (30 to 90 mg.) 
are given for a period of 4 weeks. The 
dose can be increased or decreased, de- 
pending on the severity of the condition 
and whether or not treatment is begun 
during a seizure of migraine. After the 
fourth week, % grain (30 mg.) is given 
3 times a week for 2 weeks, and then *4 
grain (30 mg ) is given once or twice a 
week for 2 months or longer. The dose 
is increased if attacks of migraine are 
threatened. If an attempt to terminate 
an attack is to be made, 2 grains (120 
mg.) may be given intramuscularly or 
intravenously. If given intravenously, 
the dilution should be 1 cc. of distilled 
water for each % gram (10 mg.) of 
thiamin chloride. There is little differ- 
ence between the response to the intra- 
muscular and that to the intravenous 
method. 

It has been found that the maintenance 
of a high degree of total vitamin B com- 
plex saturation enhances the therapeutic 
effect. It is the author’s custom to give 
orally average daily doses of % grain 
(50 mg.) of nicotinic acid and % , 
grain (2 mg.) of riboflavin. In recent 
months nicotinamide has been substi- 
tuted for nicotinic acid, but no advan- 
tage seems to be derived from the for- 
mer, except that the skin manifestations 
of flushing and subjective sensation of 
heat are eliminated with the nicotina- 
mide. It appears that nicotinamide is no 
more effective in its therapeutic action 
than the nicotinic acid. It has become 
standard in this treatment to give large 
doses of total B complex preparations 
in addition to the concentrated thiamin 
chloride, nicotinic acid and riboflavin. 
These can be given in the form of vita- 
min B complex capsules or a syrup, the 
average daily dose being equivalent to 
750 I. U. of Bi, 1000 Sherman units of 
riboflavin and 34 o gram (6 mg.) of 
nicotinic acid. 
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This intensive treatment should be 
continued for 3 to 6 months, depending 
upon the reaction of the patient. The 
method should not be abandoned until 
it has been given at least a 6 months’ 
trial period. 

More than 65 per cent of patients 
treated (60 cases of severe migraine) 
have experienced complete relief. Ap- 
proximately one-half of those patients 
completely relieved have been able to 
continue for months free of headache 
after the termination of the treatment 
Only 2 patients have had recurrences and 
those occurred 10 months after stopping 
the treatment. Most of the 35 per cent 
not classified as completely relieved have 
experienced very substantial improve- 
ment, both in reduced frequency and 
reduced severity of the headaches. The 
ratio of improvement in this group is 
better than 10 to 1. In addition to the 
striking relief from headache, attention 
should be directed to the general bene- 
ficial effects of the treatment. In almost 
all instances where headache did occur 
in the course of treatment, the attacks 
were of less severity or shorter duration 
and were not accompanied by nausea 
and vomiting. There was not the “poi- 
soned feeling” which usually accom- 
panied or followed the customary mi- 
graine episode Other somatic effects 
were increased appetite, improvement in 
general appearance, gain in weight, im- 
provement in digestion and elimination, 
and what patients describe as a general 
“toning up.” 

Vitamin B therapy in migraine is 
directed at the relief of the underlying 
toxic, theoretically causative process, 
rather than at symptomatic relief after 
the headache has begun. It has been 
successful, however, in aborting attacks 
in more than 200 instances and in a large 
proportion of this number 2 grains ( 120 
mg.) of thiamin chloride administered 


intramuscularly has terminated the epi- 
sode \v ithin 1 to 2 hours. 

The inference from nearly 2 years’ 
evaluation of results with vitamin B 
therapy is that a certain segment of the 
migraine problem has to do with some 
underlying cumulative toxic process 
which is corrected or rendered innocu- 
ous by the large doses of thiamin chlo- 
ride, together with various combinations 
of the vitamin B complex In accord with 
this conclusion is the fact that many 
therapeutic methods in the past which 
have been directed at elimination of 
body toxemia have proved helpful. Nu- 
merous beneficial side-effects of the vita- 
min B therapy have been mentioned. 
No theory regarding the corrective ac- 
tion of vitamin B can be proposed at this 
time It appears likely, however, that 
vitamin B has some action in correcting 
or partially alleviating, or giving impe- 
tus toward correction of, the theoretical 
toxic process which leads to the migraine 
attack ; or, vitamin B may replace a de- 
ficient tissue enzyme, and may prevent 
or check at an early stage the upset of 
vasomotor control resulting from this 
deficiency. 

Summary — Migraine is a disorder 
having many vagaries and an almost 
innumerable variety of distressing symp- 
toms. It is doubtful that any single 
therapeutic attack can be universally suc- 
cessful. Complete relief has been ob- 
tained, according to authorities quoted, 
in 30 per cent of cases by the 
avoidance of allergens. Reports on the 
percentage of recoveries obtained by 
endocrine treatment are many and con- 
flicting. Statistics on symptomatic treat- 
ment by ergotamine tartrate show that 
more than 70 per cent can be relieved 
after the onset of the attack, and that 
alarming toxic symptoms are rare. Sur- 
gical treatment gives uncertain results, 
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with accompanying drawbacks. Vitamin is a recent development and the present 
B therapy shows to date 65 per cent of percentage tabulation, while encourag- 
cases completely relieved. This method ing, cannot be taken as final. 


PSYCHOLOGICAL FACTORS IN THE ETIOLOGY AND 
THERAPY OF MEDICAL CONDITIONS 

By Louis H. Twyeffort, A.M., M.D. 


The difficulties inherent in the man- 
agement of “functional” disorders have 
been due largely to a somewhat confused 
idea as to their true etiology on the part 
of the clinician, and a completely inade- 
quate comprehension on the part of the 
patient. 

Yet the excessive incidence of chronic 
functional illness in private practice, 
as well as in long-studied, unhelped, 
referred cases to general hospitals, indi- 
cates in part a fundamental lack of ap- 
preciation as to how psychological (emo- 
tional) factors can adversely influence 
the course of disease or how their ade- 
quate therapy will effect alleviation 20 of 
many of these illnesses. 

The advances made in recent years by 
psychiatry in the more exact knowledge 
of mental processes have been of prac- 
tical benefit to those internists and psy- 
chiatrists who have been willing to 
collaborate in the study of clinical syn- 
dromes. This has lead to reiterated em- 
phasis on the need of understanding the 
“total person” in treating disease proc- 
esses, 21 which point of view is at the 
basis of the “psychosomatic” approach to 
medical problems — made necessary by 
the fact that in every illness there is 
both a somatic (physical) and a psychic 
(emotional; psychological) component, 
each of which should be properly eval- 
uated in relation to the total picture. 

General Considerations — The etio- 
logical factors in disease processes group 
themselves under 2 general headings : I, 


Physical (i. e., infectious and toxic 
agents ; chronic inflammation ; ageing 
processes ; disturbances in metabolism 
and bodily chemistry; endocrine and vi- 
tamin deficiencies, etc.) ; and II, psycho- 
logical (emotional conflicts leading to 
somatic manifestation of organ dysfunc- 
tions). Clinically, this differentiation is 
represented by the common term "or- 
ganic disease” as contrasted with “func- 
tional disorders.” 

The consensus of opinion of many in- 
ternists and general practitioners sug- 
gests that well over half of their 
patients present purely functional prob- 
lems, or symptoms partly dependent on 
emotional factors despite associated or- 
ganic findings. The early recognition 
and adequate handling of functional dis- 
orders thus becomes a medical prob- 
lem of extreme importance. 

“Functional Disorders” 
(“Organ Neuroses”) 

Definition — A “functional disorder” 
may be defined as a disturbance of organ- 
function without inherent structural 
pathology which may handicap the indi- 
vidual because of the discomfort engen- 
dered or because of impairment in gen- 
eral efficiency. Although a primary' 
"physical” factor may be etiologically 
active in some cases (e. g., reflex irrita- 
tion, mechanical pressure from neigh- 
boring diseased tissues, etc.), yet the ma- 
jority of these disorders of function are 
primarily psychologically conditioned. 
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They represent the somatic manifesta- 
tions of emotional perturbation. The 
psychogenic factors are usually complex 
but can, at least in part, be discov- 
ered by appropriate investigation. These 
emotionally conditioned functional dis- 
orders have been rather loosely labelled 
medically by such terms as “cardiac neu- 
roses” ; “gastric neuroses” ; “gastroin- 
testinal neuroses,” etc. These terms by 
themselves are unfortunate, since they 
tend to suggest that the cause of the dis- 
turbance lies within the specific organ 
involved. Actually a psychologically 
conditioned functional disorder (“organ 
neurosis”) is part of a larger disorder 
involving the entire personality, i. e., it 
is a part-manifestation of a “neurosis” 
(or “psychoneurosis”) which may in 
turn be defined as a minor disorder of 
the functioning of the personality ex- 
pressing itself in physical and in men- 
tal symptoms, chiefly subjective in na- 
ture. The major disorders of the 
personality are the “psychoses.” 

Depending upon the qualitative dis- 
turbance of somatic and/or mental 
functions, the descriptive psychoneurotic 
reaction-type will vary. Where the symp- 
tomatology is predominantly somatic, 
the term “functional disorder” or “organ 
neurosis” is reserved. When the clinical 
picture is characterized by autonomic 
nervous system overactivity coupled with 
expressed feelings of mild apprehension, 
the appropriate diagnosis may be that 
of “anxiety state,” while the label 
“anxiety neurosis” applies to similar 
symptomatology associated with severe 
attacks of morbid fear or panic. “Neu- 
rasthenia” is rather loosely used for 
those neurotic pictures in which the ele- 
ment of chronic fatigue is the chief com- 
plaint. In “conversion hysteria” gross, 
rather dramatic, physical and mental 
symptoms are present. In “obsessive- 
compulsive neurosis” physical symptoms 


are usually absent, the complaints are 
chiefly in the psychological fields of 
willing and thinking (obsessive thoughts ; 
rituals ; compulsive impulses ; specific 
phobias) coupled with very rigid, per- 
fectionistic character traits. 

Etiology — Since the emotionally- 
conditioned functional disorders consti- 
tute one aspect of the psychoneuroses, 
their etiology is similar. They represent 
the somatic reverberations of mental con- 
flict resulting from inability to solve or 
to adjust to the problems of daily living, 
because of personality handicaps depend- 
ing largely upon previous conditioning 
in childhood and in adolescence. These 
personality handicaps exist often as in- 
capacitating personality traits and atti- 
tudes of which the individual may be con- 
sciously unaware, since they frequently 
operate on an unconscious level. These 
personality traits are not necessarily a 
matter of inheritance. Frequently they 
are a result of conditioning, especially 
by parents who through attitudes of 
overprotection unconsciously foster atti- 
tudes of overdependency in the growing 
child and adolescent, or who through 
overaggressive or overdominant behavior 
toward the child give rise in him to atti- 
tudes of frank rebellion or to attitudes of 
unhealthy oversubmissiveness and of 
pathological inhibition, which poorly 
equip the individual to deal with the ex- 
igencies of adult responsibilities. One of 
the aims in the specific therapy of these 
disorders is to bring these personality 
disabilities to a conscious level where 
they can be dealt with constructively. 

Another major handicap in efficient 
adjustment to daily living are the many 
frustrations, which because of their per- 
sonality traits, these individuals incur or 
are unable to obviate, or to compensate 
for. Though difficult of proof, it is pos- 
sible that various “constitutional” fac- 
tors may enter into the background of 
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these disorders, such as “hyperirritabil- 
ity" of the individual autonomic nervous 
system, or an inherent lowered threshold 
of irritability on the part of certain spe- 
cific organs (Adler’s “organ inferiority” 
concept). Previous injury, disease, or 
strain upon an organ system may also 
play a contributory role. 

More specifically, functional disorders 
represent the emotional reaction on the 
part of certain individuals to life-events 
which engender within these persons 
strong feelings of insecurity, of uncer- 
tainty, of resentment. Viewed singly, 
those emotions most frequently operative 
in the background of functional disturb- 
ances are anger, guilt and fear. Their 
permutations are manifold. These life- 
events may be in the nature of acute 
single events or “shocks” (disturbances 
in the family, economic or occupational 
settings, in the field of sexual, marital 
or social adjustments, or of religious ob- 
servances) or they may be represented by 
life situations acting chronically (parental 
overdominance; incompatible marriage; 
dire poverty ; vocational incompatibil- 
ity). These emotional perturbations are 
especially keen when the individual 
experiences indecision or frustration or 
is prey to emotional conflicts centering 
around the demands of instinctual drives 
(self-preservation; sex; social — herd — 
requirements), or feels torn between 2 
possible courses of action, one of which 
is usually motivated by strong instinc- 
tual pressure. 

Thus “functional disorders” and other 
“neuroses” illustrate that in the etiology 
of diseases processes factors other than 
noxious physical agents can be opera- 
tive, 21 and that chief among these other 
factors are the dynamic potentialities of 
the “ personality ” (character; tempera- 
ment) and of the so-called “pathogenic 
environment” (the events and life-situa- 
tions to which the individual is exposed) . 


Misconceptions — The term “neuro- 
sis,” under which general heading 
“functional illness” must be included, is 
an unfortunate term, j’ust as is the word 
“nervousness.” Inherent in these words 
is the thought that these conditions are 
partly due to an intrinsic affection of 
the nervous system. This is especially 
evident in the layman’s conception of 
“nervousness” as a “disease of the 
nerves” or at least as “due to your 
nerves being run down,” and frequently 
(with the assistance of certain medical 
practitioners) he thinks of the asso- 
ciated state of the nervous system as 
being vaguely comparable to a rundown 
storage battery which needs to be re- 
charged to function more effectively. A 
more apt illustration would be to com- 
pare the individual suffering from a 
“neurosis” or a “functional disorder” to 
a radio whose sound output is garbled 
by the effects of static. Actually in such 
an instrument the “tubes” and “wiring” 
are intact, and of themselves noncontrib- 
utory to the disturbance. No amount of 
“doctoring” of the tubes and wiring will 
set things right. The “pathological” 
agent resides in the electrical storm en- 
gendering the static electricity. Similarly 
in “functional disorders,” the nerves 
merely carry the impulses, set up by the 
emotional conflicts, to the various organs 
which act in turn as “sounding” boards 
for the emotional “storms” within the 
personality. Thus, a neurosis may be 
better characterized as a disease of one’s 
feelings than of one’s nerves. 

Mistaken in his ideas of etiology, the 
patient may mislead the physician by in- 
sisting that his condition dates from an 
infection, an operation, an accident, 
childbirth, or a period of “overwork” — 
events which he feels have “overtaxed” 
his nerves. 

Symptomatology — Anatomically, the 
site of origin of the emotions may be 
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looked upon as the hypothalamus, which 
functions as a sort of “bridge” between 
psyche and soma. It is here that the 
chief effector organ of the emotions, the 
autonomic nervous system, has its origin. 
Accordingly, emotional perturbation will 
reflect itself principally in those organs 
supplied by this division of the nervous 
system, /. c., ( 1 ) those bodily organs 
containing smooth muscle fibers (chiefly 
tubular structures, such as the intestinal 
tract, the cardiovascular tree, the bron- 
chi, the biliary ducts, the genitourinary 
tract) ; (2) the secretory elements 

(glandular tissue : including the endo- 
crine organs, especially the adrenals, 
thyroid, pancreas, salivary glands, etc. ) ; 
(3) the skin (smooth muscle fibers and 
secretory glands) ; and (4) those com- 
ponents of skeletal muscle having to do 
with tonus. 

The “ Anxiety Syndrome” — Thus, 
in response to strong emotion (especially 
in fear or anger), a definite syndrome 
appears, which may be referred to as 
the “anxiety syndrome” or “anxiety at- 
tack.” It may vary in intensity or in 
terms of the presenting symptoms, de- 
pending upon whether there is a pre- 
dominance of parasympathetic (vagal) 
or of sympathetic innervation. The ex- 
act reason why the autonomic innerva- 
tions of 1 organ may be affected more 
readily than those of another organ in 
different individuals is not yet fully 
understood. 

The chief symptoms which may ap- 
pear in an “anxiety attack” are excess 
salivation (or dryness), globus hysteri- 
cus, epigastric fullness, nausea, vomiting, 
borborygmi, diarrhea (or constipation), 
mucus in the stools, anorexia ; tachy- 
cardia (or bradycardia), palpitations, 
precordial oppression or discomfort; 
dyspnea, rapid respiration, sighing, sen- 
sation of chest pressure ; frequency, 
polyuria; blushing, flushing, sweating (or 


clamminess), pruritus ; leukorrhea, men- 
strual disturbances; transient hyperten- 
sion; transient lnperglycemia (or hypo- 
glycemia), glycosuria; dizziness, faint 
feelings, fatigue ; blurred vision ; insom- 
nia or sleep coupled with frightening 
dreams ; and such general subjective 
complaints as inability to concentrate, 
forgetfulness, irritability and specific 
phobias. 2 - (Those apparently contradic- 
tory symptoms depend upon the pre- 
dominance of vagal or sympathetic 
effects. ) 

The “anxiety’ syndrome” is as definite 
a syndrome as is the eruption of 
measles, but, unfortunately, is rarely’ 
diagnosed by the organically’-minded 
physician. 23 Or if a tentative diagnosis 
is proffered, those impressions most fre- 
quently advanced are “hyperthyroidism,” 
“neurocirculatory* asthenia,” “syncope,” 
“paroxysmal tachycardia,” “disordered 
action of the heart,” “coronary spasm,” 
“gall-bladder attack,” “vasomotor insta- 
bility’',” “vagotonia” or “sympathicoto- 
nia,” “autonomic nervous system insta- 
bility.” These impressions all fall short 
of the true etiological factors, i. e., the 
fear-producing situation or the basic 
neurosis which can be established on the 
basis of positive findings if adequately 
investigated. The symptomatology of the 
“medical history” takes on special sig- 
nificance if its rather diversified findings 
fit together into the scheme of the 
“anxiety syndrome.” If the common 
origin of the manifold manifestations of 
anxiety is overlooked, the patient runs 
the risk of being treated symptomatically 
for a multiplicity of complaints and fre- 
quently ineffectively’ in terms of improve- 
ment, since the true etiological factors 
remain untackled. 

Reversible and Irreversible 
Changes ; Repressed Emotions and 
Unconscious Conflicts — When consid- 
ering “functional disorders,” usually de- 
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rangements in the function of an organ 
are thought of which are transient and 
therefore reversible. As a result of the 
study of the longitudinal picture of dis- 
eases in which emotional factors play an 
important role, it is being increasingly 
suspected that functional disturbances 
acting intensively over a short period of 
time, or less intensively over a long 
period of time may play a significant 
role in bringing about structural changes, 
actual tissue alterations. The original 
reversible changes have eventually led to 
irreversible changes . 23 More explicitly, 
functional spasm in blood-vessels (if 
acute or if acting over long periods of 
time) may result in ischemia and even- 
tual necrosis of the area supplied (a pos- 
sible etiological factor in peptic ulcer). 
An emotionally induced spasm of a mus- 
cular tube such as the esophagus may 
lead to proximal secondary dilatation; 
or spasm in the cystic duct, bringing 
about stagnation in the flow of bile, 
might play a contributory role in stone 
formation. Similarly deleterious effects 
would follow in the wake of chronically 
(emotionally) disturbed glandular (espe- 
cially endocrine) organs — a possible 
etiology in certain cases of hyperthy- 
roidism, of diabetes. These “organic” 
changes would be the last link in a 
lengthy causal chain, the initial links of 
which would be constituted by psycho- 
genic disturbances. 

In producing those chronic organ 
tensions which are at the basis of chronic 
or recurring disturbances of function, 
thorough psychiatric investigations, and 
especially the use of that specialized 
technic of studying the unconscious mo- 
tivations of personality, i. e., psycho- 
analysis, have shown that repressed emo- 
tional conflicts are of major importance. 
These conflicts which center around 
fears, aggressive trends, unacceptable 
wishes, personality inadequacies, etc.. 


have been “repressed” into the uncon- 
scious, and still operate from that level 
unbeknown to the individual until uncov- 
ered during treatment, after which they 
can be handled more rationally on a 
conscious level . 24 The repression of 
these emotional conflicts was effected be- 
cause of their being especially distressing 
to the rest of the personality, or because 
their solution on a basis of compromise 
or sublimation was, because of circum- 
stances, originally impossible or unde- 
sired. Nevertheless, the emotional en- 
ergy of these unsolved conflicts, being 
denied expression in the form of con- 
sciously willed action (over the central 
nervous system), continues to express 
itself through the wrong channels, i. e., 
through the autonomic nervous system, 
with resulting disturbance of the func- 
tions of the vegetative organs. 

Differential Diagnosis — In differen- 
tiating between organic pathology and 
functional (psychogenic) disorders, it 
must be constantly kept in mind that 
either type of disorder may use the same 
anatomical mechanisms. Thus, an or- 
ganic lesion in the hypothalamus or an 
emotional storm originating at this same 
level (Cannon’s “emotional level”) may 
manifest the same objective and subjec- 
tive symptoms. In visceral pain (from 
contraction, overdistention, pulling or 
pressure upon a viscus), the perceptive 
mechanism is the same whether these 
alterations are due to local organic dis- 
ease or to the overaction of the auto- 
nomic nervous system under the stimulus 
of the emotions. It must also be remem- 
bered that anxiety from emotional con- 
flicts expressing itself somatically may 
alternate between several organ sys- 
tems, presenting somewhat confusing 
alterations in the clinical picture. If the 
varied aspects of the "anxiety syndrome” 
are kept in mind, the oneness of the total 
picture will not be affected. 
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Among the most common differential 
diagnoses which present themselves in 
considering “functional disorders,” or 
emotionally-determined mild “anxiety 
states” are the following: incipient hy- 
perthyroidism, very early essential hy- 
pertension, hypoglycemia from organic 
causes, intestinal allergy, carotid sinus 
syndrome, epilepsy, intracranial mass 
lesions. Hyperthyroidism and essential 
hypertension are especially difficult to 
rule out, since it is felt more and more 
by a number of investigators that in 
many instances these 2 disease-processes 
are themselves largely emotionally deter- 
mined. It goes without saying that a 
conscientious history, a thorough physi- 
cal and neurological examination, ade- 
quate chemical and laboratory studies are 
prerequisites to any differential diagno- 
sis. Nevertheless, an adequate under- 
standing of autonomic nervous system 
functions, some familiarity with the 
“anxiety syndrome” and elementary but 
common-sense psychiatric knowledge, 
will orient the inquiring physician in the 
proper direction as he seeks the true 
origins of a “functional disorder,” and 
will save him from the many useless lab- 
oratory investigations which are inflicted 
upon the patient by clinicians who insist 
that all disease processes “must be due” 
to some undiscovered organic pathol- 
ogy*^** 

Common Clinical Syndromes Fre- 
quently Presenting an Emotional 
Etiology — As a result of the closer co- 
operation between internists and psy- 
chiatrists in recent years, there have ap- 
peared an increasing number of studies 
of clinical syndromes from a simultane- 
ous physical and psychological point of 
view. The results of these investigations 
strongly suggest that emotional factors 
play a greater etiological or contributory 
role in certain disease processes than 
had been appreciated. The following 


clinical syndromes frequently present im- 
portant emotional components: 

Gastrointestinal Tract — Cardio- 
spasm, 26 pylorospasm, peptic ulcer, spas- 
tic bowel, chronic diarrheas, spastic 
constipation, mucous colitis, 27 and non- 
specific ulcerative colitis. 28 

Cardiovascular System — Essential hy- 
pertension, 24 coronary spasm, 25 vaso- 
motor instability. 

Respiratory System — Chronic rhinor- 
rheas, certain sinus affections, certain 
cases of bronchial asthma. 

Skin — Urticaria, eczema, pruritus. 

Endocrine and “ Metabolic ” Disorders 
— Anorexia nervosa, hyperthyroidism, 
diabetes, rheumatoid arthritis. 

In many of these illnesses, it is felt 
that a number of the structural changes 
which eventuate are the secondary re- 
sults of acute or long-sustained emotion- 
ally induced physiological dysfunction. 

Experimental Evidence ; Experi- 
mental Psychophysiology — Over a 
considerable period of time there has 
been amassed an extensive literature on 
the experimental production of “func- 
tional disorders,” of emotionally-induced 
organ dysfunction or emotionally-induced 
chemical changes, not only in animals, 
but likewise in the human. In controlled 
laboratory situations using human sub- 
jects, it has been possible to bring about 
marked variations in blood-pressure 
readings, heart and respiratory rates. By 
artificially creating certain emotional 
states, especially with the aid of hypno- 
sis, it is possible in certain individuals 
to cause, at will, increase or decrease in 
basal metabolic readings, and in bodily 
temperature. Under strong suggestion 
the motility as well as the secretory 
functions of the gastrointestinal tract can 
be significantly altered. Under hypnosis 
it has been possible to initiate as well as 
to dispel, at will, attacks of bronchial 
asthma. In this state of extreme sug- 
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gestibility it has been possible to alter 
the menstrual cycle in a number of sub- 
jects. Ever since the classical experi- 
mentations of Cannon, it has been known 
that hyperglycemia and glycosuria can 
be induced experimentally on a basis of 
strong emotional stimulation. Even 
leukocyte counts will vary as the result 
of strong emotion. Electroencephalo- 
graphic tracings have disclosed that 
strong emotionally -laden ideational stim- 
uli will give rise to cortical currents sim- 
ilar to those obtained from direct 
electrical stimulation of these areas. Sim- 
ilarly it is known that muscles will reg- 
ister action currents in response to mere 
ideas of motion 

Reference has been made to the use 
of hypnosis in some of these experimen- 
tal situations. This phenomenon, closely 
allied to natural sleep, is useful chiefly 
because of the marked degree of sugges- 
tibility which exists during the hypnotic 
state. At this time an emotion is sug- 
gested to the subject by evoking the life 
situation which would give rise to such 
an emotion. 

Special Points in History-taking 
in Observation of Patient Suspected 
of Functional Disorder — Many pa- 
tients suffering from emotionally-induced 
“functional disorders,” or mild “anxiety 
states” do not “look neurotic.” Further- 
more, since the sources of emotional per- 
turbation are frequently repressed, or if 
known to the patient, carefully guarded 
from the scrutiny of those about him, 
the positive evidence upon which a diag- 
nosis is to be established must usually 
be obtained in indirect fashion . 29 In ad- 
dition to the customary medical approach 
(history and laboratory studies), a 
thorough personality study is indicated 
to enable the physician to understand his 
patient as a human being rather than as 
a medical case. Such a psychiatric eval- 
uation of the patient should not be car- 


ried out too soon A thorough study 
along organic lines of approach should 
come first, as evidence of proper respect 
on the part of the physician for the pa- 
tient's physical symptoms. Too hasty in- 
quiry into emotional factors may lead 
the patient to fear that the physician 
regards the symptoms as “just imag- 
inary” and to become rightly incensed, 
for to the lay mind physical discomfort 
is only caused either by physical pathol- 
ogy or by “the imagination.” 

Many significant factors in the pa- 
tient’s history, especially in cases of func- 
tional disorders, are liable to escape the 
attention of the organically-minded gen- 
eral practitioner , 30 especially if his in- 
quiries into the emotional background 
are limited to the query : “Have you 
any worries?” and if he is satisfied with 
a negative answer. This common ques- 
tion is not only inadequate, but actually 
harmful, since if answered by the patient 
in the negative, it may frequently hinder 
the later disclosure of pertinent informa- 
tion on his part, lest his initial denial 
reflect upon his veracity. The true causes 
of emotional tension are usually con- 
cealed. 

Personality Study — Significant data 
pointing to emotional factors operating 
in the background of an illness are se- 
cured more readily by indirect than by 
direct questioning, or in the form of 
clues which will be very meaningful to 
the alert observer. Such data will at 
times permit an indirect evaluation of 
unconscious (repressed) attitudes, those 
chiefly responsible for chronic tension 
states. 

Before any questions are asked, the 
patient should be allowed to talk spon- 
taneously at some length about his ill- 
ness. During this time the following 
especially should be noted: General ap- 
pearance; use of cosmetics (excess, dyed 
hair, etc.) ; volubility; circumstantiality; 
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presence of neurotic overconcern; obvi- 
ous neuroticism ; bids for sympathy ; atti- 
tude toward physician or hospital ; 
mood; suspiciousness. With regard to 
the patient’s spontaneous statements — 
especially “slips” or casual misstatements 
followed by immediate attempts at cor- 
rection ; omissions (as compared with 
previous statements) ; contradictions ; 
sudden recollections of previously “for- 
gotten” (repressed) important experi- 
ences ; topics not mentioned, avoided or 
circumvented ; topics which the patient 
spontaneously strongly denies as in no 
way contributory to his illness. 

Findings which would be especially 
suggestive of pent-up emotional tensions 
are : harrassed facial expression ; obvious 
muscular tenseness ; restlessness ; pur- 
poseless gestures ; tics ; close bitten nails ; 
symptomatic excess smoking ; increase in 
tension and embarrassment when ques- 
tions arouse emotions associated with 
unconscious or repressed conflicts ; vio- 
lent blushing while making specific de- 
nials ; episodic stammer while discussing 
specific subjects. 

In the “past medical history,” es- 
pecially significant is the discovery of 
long series of previous illnesses, espe- 
cially if the disease processes appear to 
have been disturbances of circulation, of 
secretion or of the muscle tonus of 
internal organs 31 ( e . g., history of blood- 
pressure fluctuations, of suspected gall- 
bladder disease, of colitis, of “appen- 
dicitis,” of alternating diarrhea and 
constipation, of menstrual irregularities). 
Such findings are especially important if 
several organ-systems appear to have 
been involved simultaneously. 

In the review of the present function- 
ing of the various organ-systems, special 
note should be taken of the occurrence 
of any of the symptoms which fit into the 
“anxiety syndrome” (vide supra). 


Specific inquiry should be made as to 
the content of dreams. Anxiety dreams 
may frequently contain disguised clues 
to important repressed psychological con- 
flicts, especially where repressed hostile 
and aggressive trends exist in a super- 
ficially placid and submissive individual. 

The elicitation of neurotic traits in the 
childhood history is suggestive, especially 
the former occurrence of nightmares, 
somnambulism, enuresis, thumb-sucking, 
nail-biting — symptoms frequently sug- 
gestive of a tense child-parent relation- 
ship. 

Some appreciation of the early child- 
parent relationship is of importance, es- 
pecially parental attitudes of overdomi- 
nance which engendered feelings of fear 
or resentment, or of overprotection with 
resulting feelings of overdependency and 
subsequent insecurity. Other important 
lines of investigation center around the 
following: job and work (satisfaction, 
conflicts) ; sexual and marital adjust- 
ments (sexual problems are often the 
result rather than the cause of neurotic 
trends) ; social interests (adequate rec- 
reational and hobby outlets) ; religious 
conflicts ; dissatisfactions in terms of life- 
goal, life ambitions ; significant thwarted 
desires; “caged” feelings. Is the indi- 
vidual living the -way he wants to live, 
or as others expect or insist on his 
doing ? 

Feelings of inadequacy caused by atti- 
tudes of extreme submissiveness are es- 
pecially frequent in producing chronic 
emotional tensions, the tension in part 
resulting from the inner rebellion at the 
inability to assert the self . 24 Such atti- 
tudes are in many cases the carry- 
over into adulthood of character traits 
developed in response to parental atti- 
tudes . 20 A patient may give voice to 
these trends in such statements as : 
“Father can make me cry by a word”; 
“I cannot stand up for my own rights” ; 
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“Peace at any price is my motto — I can’t 
take it, can’t fight back”; “I react to 
things inside, though I always hide my 
feelings.” 

Naturally, a detailed, accurate chrono- 
logical account of the development of the 
various symptoms of the illness is of ex- 
treme importance, since appearance or 
exacerbation of symptoms can often be 
correlated in a time-relationship with 
specific life events. Yet, taken by them- 
selves, these environmental happenings 
are etiologically of little importance. 
They gain their weight only when eval- 
uated together with the individuals’ per- 
sonality, 81 a personality which may have 
been conditioned in a special way to sim- 
ilar experiences in earlier life. 

A thorough medical history supple- 
mented by even a fairly superficial per- 
sonality study, carried out in an attitude 
of genuine interest toward the patient’s 
problems as a human individual, will 
almost invariably bring to light material 
which will make possible the diagnosis 
of “functional disorder” or of “neurosis” 
on the basis of positive factual evi- 
dence, 28 as against the so frequent “func- 
tional” diagnosis arrived at solely on the 
basis of exclusion — “all the studies hav- 
ing proved negative, the patient must be 
suffering from a psychoneurosis ( !)” 

A positive diagnosis of “functional 
disorder” or “psychoneurosis” will make 
possible the adequate, specific, handling 
of the emotional factors by adequate psy- 
chotherapy and thus hasten convales- 
cence, prevent exacerbations and that 
tendency toward chronicity and invalid- 
ism which characterizes the functional 
disorder or neurosis in which mere 
symptomatic treatment is undertaken. 
Early neuroses are usually seen by the 
general practitioner some 10 years be- 
fore they reach the psychiatrist. 

The importance of their early treat- 
ment is self-evident, before more serious 


personality maladjustments become man- 
ifest, especially in view of the marked 
time element required in the therapy of 
a well-established neurosis. 

Physician-patient Relationship — 
(a) Detrimental Attitudes on Part of 
Physician — It is unfortunate that a 
great number of patients have developed 
intensified functional disorders or psy- 
choneuroses because of various medical 
attitudes to which they have been sub- 
jected. Frequently, after endless pro- 
cedures and laboratory examinations 
which have revealed no pathology what- 
soever, they have been told by an essen- 
tially organically-minded physician that 
there is “nothing wrong at all,” that it is 
“all in their imagination,” that they 
should “forget their troubles and brace 
up.” In other cases, the psychoneurotic 
patient is put through an endless routine 
of investigative procedures in the hope 
that “something will be found,” some 
organic cause, if only one looks long 
enough or carries out enough tests. In 
the course of these scientific ordeals 
minor discrepancies are frequently en- 
countered and clutched at by the physi- 
cian in his frantic attempt to discover 
some organic pathology to “explain” the 
illness, and the blame for the illness be- 
comes attached to such scapegoats as a 
deviated septum, visceroptosis, a minor 
uterine displacement, a low-grade uri- 
nary infestion, some pharyngeal lymphoid 
tissue, etc. The more varied the tests 
and the more frequently they are re- 
peated, the more positive does the neu- 
rotic patient become in his belief that his 
illness is unique and undoubtedly serious. 

Other attitudes on the part of the 
physician which may increase the neu- 
rotic patient’s anxiety are diagnoses 
made in very general terms, such as 
being told that he suffers “from a nerv- 
ous heart,” from an “acid condition,” 
from “his nerves,” from “acid indiges- 
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tion,” pronouncements which merely re- 
state previous self-observations. Any 
diagnosis which the neurotic patient can- 
not clearly understand is apt to aggra- 
vate the situation. 

No greater harm can ensue to a pa- 
tient suffering from a functional disorder 
than that which may result from “ex- 
ploratory” laparotomies recommended in 
the hopes that some physical cause for 
the abdominal symptoms may be discov- 
ered. The stage is then set for a scalpel- 
induced vicious cycle, post-operative 
symptoms being blamed upon post-oper- 
ative adhesions, the final outcome of 
which may be the “gridiron belly.” Sur- 
gical attempts at intervention in the 
physiological expression of emotionally- 
induced disorders, implies little knowl- 
edge of the alternation of anxiety symp- 
toms, of the variations in channels of 
expression. Such therapy may merely 
shunt the emotional tension into another 
organ-system, which in a neurotic 
woman frequently accounts for the his- 
tory of an appendectomy in her teens, a 
thyroidectomy in her twenties, a gall- 
bladder removal in her thirties and a 
panhysterectomy in the fourth decade. 
No surgery should ever be undertaken 
“in the hope of relieving” some func- 
tional disorder without a complete pre- 
liminary psychiatric examination and 
evaluation. 

(b) Constructive Attitudes on Part 
of Physician — Every patient is entitled 
to a simple, clear, and frank explanation 
of all the tests and examinations made in 
connection with his physical complaints, 
and this applies with equal emphasis to 
the results of negative studies, which in- 
vestigations, during his period of sus- 
pense, he may have invested with just 
as ominous implications. Then, too, the 
patient should be given the opportunity 
to ask any questions which occur to 
.him, in fact be urged to do so. It is sur- 


prising how frequently patients harbor 
misconceptions or make harmful deduc- 
tions, and the rectification of these un- 
fortunate impressions become matters of 
definite therapeutic importance. 

The most difficult task facing the in- 
ternist is the interpretation to the patient 
of the nature of symptoms proven to be 
of functional or emotionally-determined 
origin. Since to most lay persons symp- 
toms are either due to physical disease 
or “due to the imagination,” some phy- 
sicians may hesitate to tell the patient 
that his symptoms are on a functional 
basis, since the suffering patient expects 
something concrete to account for his dis- 
comfort, and might be inclined to inter- 
pret a suggestion of emotional etiology 
as implying that the physician suspected 
“something mentally wrong,” or that he 
was “a mental case.” 

With some persistence and consider- 
able patience, it may be possible for the 
internist to give the patient at least some 
superficial insight into the nature of emo- 
tionally-induced symptoms. By simple 
illustrations it is possible to explain to 
the patient how such emotions as fear 
may cause rapid heartbeat ; disgust, 
nausea; anger, a feeling of tension, etc. 
They may at times then spontaneously 
connect certain exacerbations of their 
past symptoms with specific environ- 
mental situations which were emotionally 
laden. Thus, their symptoms may start 
having a new meaning, a cause for some 
of them having been uncovered, even 
though the nature of the cause implies 
the acceptance of an entirely different 
concept of illness. With the beginning 
of understanding or insight formation 
some symptomatic relief may ensue. For 
the more deeply rooted emotional causa- 
tions, however, more intense psycho- 
therapeutic technics are required. 

Treatment of Functional Disorders 
and of Incipient Neuroses — (a ) Gen- 
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eralities — The general aim of psycho- 
therapy in the functional disorders and 
in the incipient neuroses (especially the 
mild “anxiety states” so frequently seen 
in general practice ) centers around as- 
sisting the patient gradually to develop 
an understanding into the meaning of his 
symptoms and into the nature of his con- 
flicts, whether they be due to situational 
factors in the environment or to per- 
sonality shortcomings. Essentially, the 
aim should be at a re-educational process 
together with a more adequate emotional 
development on the part of the patient. 

(b) Rdles of Internist and General 
Practitioner — Unless the physician has 
had considerable experience with the 
psychological handling of emotional dis- 
orders, his field of effectiveness is rather 
limited. He may succeed in helping the 
patient to see how certain emotional fac- 
tors may precipitate or aggravate his 
symptoms; he may afford the patient 
considerable relief by permitting him to 
“talk out” certain of his problems ; he 
may be able to eliminate or correct cer- 
tain harmful environmental factors; and 
by calling upon various community agen- 
cies, rectify certain distressing situational 
factors in the home . 21 Beyond this, his 
responsibilities will evolve around refer- 
ring the patient for specialized psychiat- 
ric help, and one of his most helpful 
contributions at this point will consist in 
preparing the patient for such further 
treatment, by explaining to him the aims 
of such therapy and simultaneously 
stressing the time, effort and co-opera- 
tion required for successful therapy. 

(c) Specific Psychotherapy — “Ma- 
jor psychotherapy” becomes necessary 
when the emotional origins of the symp- 
toms spring from deeply repressed con- 
flicts and immature personality trends. 
Through specialized technics it is possi- 
ble to bring the repressed psychological 
conflicts, whose associated emotions are 


causing permanent tensions, back to con- 
sciousness, thus permitting a construc- 
tive conscious solution of the conflict. 
From their somatic channels, the ener- 
gies of the repressed conflicts are, as it 
were, converted into psychic channels 
where they can be dealt with consciously 
through the intermediary of speech and 
volition. When the patient is gradually 
helped to face harmful tendencies for- 
merly repressed, handicapping attitudes 
which were largely unconscious, and pre- 
viously denied personality liabilities, and 
when there develops a willingness to face 
critical life-issues instead of sidestepping 
them, a process of re-education and of 
personality synthesis then may be at- 
tempted. 
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RADIOLOGY 
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THE CYCLOTRON 

By Gaylord P. Harnwell, B.S., A.AI , Ph.D. 


In the past many of the instruments 
and technics of physics have found ap- 
plications in the fields of biology and 
scientific medicine, but it is rare that a 
field of physics, while still in its infancy, 
has contributed so greatly to the biologi- 
cal sciences and offered such important 
future promise as does the field of nu- 
clear physics. The reasons for this un- 
usual situation are twofold. One is that 
the medical technics involving natural 
radioactive material and high energy 7 radi- 
ation are already well developed and the 
importance of the vast enhancement of 
these technics made possible by nuclear 
studies is immediately evident to radi- 
ologists. Secondly, the fields of biological 
and medical research are ripe for the 
employment of the radioactive tracer- 
atom technic which has emerged as a 
by-product of investigations in nuclear 
physics. 

The past 10 years of the study of the 
atomic nucleus by physicists have resulted 
in the opening of 3 new avenues of in- 
vestigation that are of interest to medi- 
cine. The first of these is the development 
of new intense sources of high energy 
electromagnetic radiation. This should 


supplement and extend the fields of x-ray 
and gamma-ray studies. The second is 
the technic of endowing practically all 
the known chemical elements with the 
attribute of radioactivity. The impor- 
tance of this is twofold, for it presents 
direct therapeutic possibilities heretofore 
undreamed of and also supplies research 
medicine with a new ability to trace chem- 
ical elements through all the physical and 
chemical processes taking place in living 
organisms. Thirdly, the study of the 
atomic nucleus has uncovered the exis- 
tence of a hitherto unknown type of ele- 
mentary 7 particle known as the neutron. 
This is a particle with a mass approxi- 
mately the same as that of a proton but 
distinguished from it by having no elec- 
tric charge. In consequence of its electri- 
cal neutrality, its interaction with other 
atoms is profoundly different from that 
of the electron or proton and there is 
reason to believe that its biological effects 
will be of importance. 

The energy represented by the bind- 
ing together of elementary particles to 
form the nucleus of an atom is very great 
and in consequence the successful attack 
on the problems of nuclear structure had 
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to await the development of technics by 
means of which very high energies could 
be imparted to atoms or their nuclei. 
One of the most familiar methods of im- 
parting kinetic energy to a large body is 
to allow it to fall under gravity. Unfor- 
tunately, the energy that would be 
gained by an atom falling freely from a 
great distance to the surface of the earth 
is too small by a factor of about a million 
to effect a nuclear disintegration. How- 
ever, it is possible to accelerate atoms to 
very high velocities by means of electrical 
rather than gravitational forces. All 
atoms are normally uncharged but they 
are made up of a relatively massive pos- 
itively charged nucleus surrounded by a 
sufficient number of negatively charged 
electrons to form a neutral aggregate. It 
is relatively easy to remove 1 or more 
of these electrons from the atomic struc- 
ture, leaving a positively charged residue 
known as ion. If this ion were placed in 
an electric field, such as that which would 
be produced between 2 parallel plates 
connected to the terminals of a battery, 
it would be accelerated toward the nega- 
tive plate, and if its progress were unim- 
peded by other atoms in its path, it would 
strike the plate with a high velocity, the 
value of which would depend on the bat- 
tery voltage. 

The electrical technic of accelerating 
ions also leads to the most convenient 
way of describing their ultimate energy. 
From the definition of electrical poten- 
tial difference it is necessary to do an 
amount of work given by the product 
qV to transport a particle with a charge 
q between 2 points whose difference in 
potential is V. Conversely, if the particle 
falls freely through this potential differ- 
ence it acquires a kinetic energy equal to 
qV. It is more convenient for a number 
of reasons to describe the energy of an 
atomic particle in this way than to spe- 
cify its mass and velocity. One of these 


reasons is that there is a natural atomic 
unit of electric charge which is that pos- 
sessed by an electron. It is equal to 
— 1.60 X 10' 19 coulombs and is gener- 
ally represented by the symbol e. Atomic 
nuclei have positive charges equal to in 
tegral multiples of this unit. Thus, if n 
electrons are removed from a normal 
atom leaving an ion with a charge ne 
and this ion is permitted to fall freely 
through a potential difference of V volts 
it acquires an energy of neV joules and 
is said to have an energy of nV “elec- 
tron-volts.” For nuclear processes this 
unit is rather small; a neutron, for in- 
stance, is bound in an atomic nucleus 
with an energy of from 5 to 8 million 
electron volts, and hence the energy unit 
generally employed is a million electron 
volts, which is abbreviated to MeV. 

The obvious direct method of obtain- 
ing high energy or high velocity ions is 
to maintain a large potential difference 
between 2 electrodes in an evacuated 
region and to allow ions to stream from 
the neighborhood of one to that of the 
other. When potential differences of sev- 
eral million volts are involved, this 
method is beset with difficulty. Large di- 
mensions are involved in order to pre- 
vent electrical breakdown in the sur- 
rounding air. Suitable vacuum tubes are 
difficult to construct, and the mainte- 
nance of an optimum internal pressure is 
very critical. In spite of these and many 
other difficulties, the original method of 
development followed these lines. 
Pioneer work with transformer-rectifier 
equipment, resonance transformers, and 
surge generators was done by Coolidge, 
of the General Electric Company ; Tuve, 
Breit and Hafstad, of the Carnegie In- 
stitution; and Brasche and Lange, in 
Germany. Cockcroft and Walton, in 
Cambridge, were the first to employ 
these direct methods to produce artificial 
nuclear disintegration. Their experi- 
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ments, in 1932, employing potentials of 
the order of 800,000 volts, represented 
a triumphant culmination of the program 
of nuclear investigation initiated by the 
late Lord Rutherford in 1919. This trans- 
former technic has been further devel- 
oped and extended by Lauritsen and his 
co-workers at the California Institute of 
Technology. 

Iu 1930, a modification of the electro- 
static generator was developed by Van 
de Graaff which is capable of producing 
potentials in excess of a million volts. 
Machines of this type operating in 
regions of high pressure, in order to in- 
crease the value of the ultimate potential 
that would produce breakdown through 
the surrounding gas, have been used by 
Wells and his co-workers at the West- 
inghouse Company, Tuve and his col- 
leagues at the Carnegie Institution, and 
a group headed by Herb at Wisconsin, 
to study nuclear processes. Potentials of 
the order of 5 million volts can be ob- 
tained in this way and the technic pre- 
sents many advantages over other meth- 
ods for research in nuclear physics. 
Though the ultimate potentials are not 
so high or the ion currents so large as 
can be obtained with the cyclotron, the 
energy of the ions is more accurately 
controllable, more easily varied, and 
more sharply defined. 

Several ingenious methods of obtaining 
high energy ions without the necessity 
of establishing large potential differ- 
ences have been proposed but of these 
the only one which has so far assumed 
importance in the field of nuclear 
physics is the cyclotron , which was first 
employed for nuclear disintegration by 
Lawrence and his colleagues at Berkeley 
in 1932. This instrument is capable of 
accelerating larger quantities of ions to 
higher energies than any other device so 
far proposed. It has probably been the 
greatest technical contribution to the 


study of nuclear physics and it is cer- 
tainly destined to be of greater impor- 
tance in the application of this field to 
biology and chemistry than any other 
type of equipment. 

In the cyclotron high energies are im- 
parted to ions by a series of successive 
accelerations. If ions were allowed to 
stream down the axis of a series of co- 
axial cylinders each of which was at a 
lower potential than the preceding one, 
the ions would receive successive accel- 
erations in passing from one cylinder to 
the next and on emerging from the last 
would possess an energy equal to qV, 
where V was the sum of the potential 
differences traversed. To accelerate ions 
to very high energies by this method 
would require a very long straight path. 
A uniform magnetic field has the prop- 
erty of deflecting ions into circular paths 
and in the cyclotron this principle is 
used to confine the ions during the ac- 
celerations to a relatively limited space. 
The accelerating electrodes, instead of 
being cylinders, are in the shapes of the 
2 halves of a closed shallow cylindrical 
box split along a diameter. An alternat- 
ing potential is applied between these 2 
electrodes, which from their shape are 
known as “dees" and the ions pass from 
the region inside one to that inside 
the other with the period of the alter- 
nating potential, receiving successive 
impulses as they cross the intervening 
space. They proceed outward in an in- 
creasing spiral until they achieve their 
maximum energy at the periphery of 
the dees 

In order to understand the operation 
of the instrument, this process must be 
considered quantitatively. If an ion of 
charge q is traveling with a velocity 
v through a magnetic field where B is 
the value of the induction perpendicular 
to v, the ion is acted upon by a force 
qvB perpendicular to both v and B. 
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This force tends to bend the path into 
a circle and it is balanced by the centri- 
fugal force mv-/r, where m is the mass 
of the ion and r is the radius of curva- 
ture of the circular path. Equating these 
2 forces yields the relation : mv = qBr. 
The angular rate at which the path is 
described is v/r ; this is generally written 
as w and from the above relation we see 
that w = B q/m. The fact that the an- 
gular velocity, w, is independent of the 
linear velocity, v, is the key to the suc- 


high frequency oscillator. This is essen- 
tially of the nature of a radio transmit- 
ter and produces an alternating poten- 
tial difference of the order of 10 to 
100,000 volts which reverses itself about 
10 million times a second. During the 
first transit from one dee to the other, 
the ions gain say 100,000 electron volts ; 
they are then bent around by the mag- 
netic field, arriving at the space between 
the dees just as the electric field has 
reached its maximum value m the oppo- 



Fig. 1 — Schematic section through dees and vacuum tank of 60-inch cyclotron, indicating spiral 
path of ions through the dees and past the extractor plate to target. 


cessful operation of the cyclotron, for, 
from this relation it is evident that the 
proper resonant frequency of alternation 
of the potential difference between the 
dees is capable of accelerating all ions 
of the correct charge and mass from 
the low velocity with which they start 
up to the highest of which the instru- 
ment is capable. 

As the instrument is constructed, 
these dees face one another within an 
evacuated cylindrical box that is placed 
between the poles of an electromagnet. 
Ions of the residual gas, which is gen- 
erally hydrogen or deuterium, are pro- 
duced near the center of the box between 
the dees by a local discharge and are 
drawn from this region by the electric 
field produced between the dees by a 


site sense and are again accelerated 
through 100,000 volts into the dee from 
which they first emerged. This process 
continues and the ions move in circular 
paths of increasing radius, gaining 100,- 
000 volts at each transit, until after 
making say 100 transits, which consti- 
tute 50 complete revolutions, they have 
acquired an energy of 10 MeV. The 
resonant relation between the magnetic 
induction B and the angular frequency 
of the electrical alternations, w, is gen- 
erally written as a relation between B 
and the wave-length, X , of the radio 
wave which would be sent out by the 
radio transmitter. Since X = 2 v c/w, 
where c is the velocity of light, X B = 
2 7r cm/q. From the previous relation, 
mv = qBr, it can be seen that the max- 
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imum kinetic energy that can be achieved 

where 
be 


is (^2 m V"“ ) unit — /'J 


m 


R is the maximum radius that can 
described within the dees. 

For convenience in dealing with hy- 
drogen ions for which q is equal to e and 
m is the mass of the proton, deuterium 
ions for which q is again equal to e 
and m is twice the proton mass, or for 
doubly charged helium ions (« particles) 
for which q is 2e and m is 4 proton 
masses, the resonant condition and the 
energy equation may be written: 


potential difference applied to the dees 
does not appear explicitly in the fore- 
going equations, it is essential that it be 
quite high, of the order of a hundredth 
of the output ion energy. This is neces- 
sary for 2 reasons. The number of rev- 
olutions made by the ions is half the 
quotient of the maximum energy by the 
peak potential difference between the 
dees If this number is excessively large, 
the ions have to travel a very great dis- 
tance through the residual gas in the 
chamber, with a consequent large prob- 
ability of their suffering encounters with 


X B = a and E = bR2/X2 

where a = 394 for deuterons and a particles, b = 12 for protons 
= 187 for protons = 24 for deuterons 

= 48 for a particles. 


In these equations, which may be used 
to calculate the performance of any cyclo- 
tron, X is in meters, B is in kilogauss, 
R is in inches, and E is in millions of 
electron volts. Attainable values of B 
are limited, by the saturation of the iron 
magnet yoke, to less than 18 kilogauss, 
so that X need not be less than 10 
meters for protons or 20 meters for 
the heavier particles. The first of these 
values is inconveniently low for present 
radiofrequency technic, though this limi- 
tation can doubtless be overcome in the 
future. However, deuteron reactions 
will probably be of the greater impor- 
tance from the medical point of view 
and a wavelength of 20 meters or above 
is entirely feasible. For this wave- 
length E = 0.06 R 2 and hence to achieve 
say 35 MeV deuterons, the ions must 
be able to reach a radius of about 24 
inches. Since the magnetic field must be 
uniform out to this radius an over-all 
pole diameter of the order of 60 inches 
must be used. This is the pole diameter 
of the large cyclotron in Berkeley. 
Though the amplitude of the oscillating 


the molecules of this gas and being de- 
flected from their proper paths. Also, 
in large cyclotrons the energy of the ions 
becomes so great that there is an appre- 
ciable relativistic increase in mass which 
tends to destroy the resonant condition 
essential to the operation of the cyclo- 
tron. After say 50 or 100 revolutions, 
the ions would be out of synchronism 
with the oscillating field and would ac- 
tually be decelerated, again working in 
toward the center of the instrument. In 
a large cyclotron approximately 100 
kilowatts is required to maintain suffi- 
ciently high potential oscillations. The 
power necessary to maintain the mag- 
netic field is also of this order of mag- 
nitude. 

The first cyclotron built by Lawrence 
and Livingston in 1931 had pole pieces 
only 10 cm. in diameter. A field of 
12,700 gauss was used and hydrogen 
molecule ions were obtained with an 
energy of 80,000 electron volts on main- 
taining oscillations between the dees with 
an amplitude of 2000 volts. A second 
instrument was constructed in 1931 with 
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9-inch poles with which ions of 500,000 MeV. Much larger numbers of ions 
electron volts were produced, and in could be accelerated with this equipment. 
1932 the first full length paper appeared The quantitative rate of production of 
describing an 11 -inch instrument that high energy ions is measured by the 
produced ions with energies in excess electric current they carry to the target 

wavelength feld radius energy range 


MCTERS KX.OGAUSS INCHES MV 



Fig. 2 — Nomograph whereby energy which may be expected theoretically from any cyclotron may 
be calculated. A line drawn through either the deu ter on-alpha particle point or through the proton 
point on left will cut “wavelength” and “field” lines at points which satisfy resonance condition. 
Another line through appropriate dee radius will give energy to be expected. Finally, a third line 
through appropriate index point on right will give range of such particles in air. Lines through 
deuteron index points shows characteristics of the 37-inch Berkeley cyclotron, while line through 
proton points shows same facts for the Cornell cyclotron in 1935. (Nomograph prepared by Dr. 
Louis Alvarez.) 

of a million electron volts. The next de- in which they are stopped. Currents of 

velopment was to build an instrument on 25 microamperes were achieved with this 

a much larger scale converting an old instrument, and, as each ion carries 

Poulsen arc magnet for the purpose, 1.6 X 10* : 19 coulombs, this current cor- 

This instrument, built in 1934, had poles responds to 1.5 X 10 14 ions per second. 

27.5 inches in diameter and generated For purposes of comparison it is legiti- 

deuterons with a maximum energy of 6.3 mate to recall that a gram of radium 
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emits 3.7 X 10 10 a particles per second, 
each of these having approximately the 
energy of these deuterons Thus, in 
terms of the energy emitted in the form 
of atomic particles, the 27.5-mch cyclo- 
tron is equivalent to about 4 kilograms 
of radium. The large cyclotron at pres- 
ent in operation in Berkeley, though one 
still larger is in the course of construc- 


sign factors have now been fairly well 
worked out bv the research group at 
Berkeley and following this design the 
experience on moderate-sized instru- 
ments in various parts of the country is 
that the cost of construction rises some- 
what more rapidly than the output ion 
energy but as a rough figure, a minimum 
of $3000.00 per MeV of deuterons must 



Fig- 3 — Photograph of 60-inch cyclotron at Berkeley before installation of protective water 
tanks. Magnet and vacuum box are seen at left and dee supports and vacuum system extend to 
right. Concentric lines that bring radio-frequency power from oscillator are seen extending down 
from oscillator shield on balcony (Courtesy of Radiation Laboratory, Berkeley ) 


tion, has magnet poles 60 inches in 
diameter and when operated very con- 
servatively produces in excess of 100 
microamperes of 16 MeV deuterons, 
which represents a tenfold increase in the 
electrical power put out in the form of 
high energy ions. 

A brief review of some of the consid- 
erations involved in the design and con- 
struction of a cyclotron is of interest in 
understanding its operation and the vari- 
ous problems that are involved. The de- 


be allowed. The present consensus is that 
a cyclotron capable of producing 1 5 or 20 
MeV deuterons will serve to explore 
all the medical possibilities now en- 
visioned. Very important work is being 
done with smaller cyclotrons, but they 
would seem to be inadequate for under- 
taking properly work in neutron therapy. 
Once the budget or the limitations of 
the program have determined the maxi- 
mum ion energy to be obtained, the in- 
strument can be designed. 
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The magnet is one of the principal 
items to be considered. Since the satura- 
tion properties of iron limit the attain- 
able field to about 18 kilogauss, the pole 
radius is determined by the type of ion 
and the energy. In order to apply the 
resonant frequency to the dees without 
excessive power consumption, the elec- 
trostatic capacity between these elec- 
trodes must be kept low, which requires 
a fairly large gap between the pole pieces 
for the vacuum chamber containing the 
dees. In practice this is of the order of 
one-fifth the pole diameter. In order to 
obtain the magnetic field across this gap 
a certain number of ampere-turns is re- 
quired for the magnetizing coils. The 
square of the product of this quantity by 
the mean coil diameter is proportional 
to the product of the mass of copper in 
the windings by the power consumption. 
Thus the amount of copper to be used 
is determined by balancing its cost 
against the cost of power and the ex- 
pense involved in its dissipation. When 
this question has been decided, the cross- 
section of the copper conductor to be 
used determines the electrical character- 
istics of the d.c. generator required. 
There is some latitude in the cooling 
design, the shape of the magnet yoke and 
its construction, tapering of the pole 
pieces, etc., and for these details refer- 
ence should be made to the original lit- 
erature. The fact that about 200 tons of 
steel and 40 tons of copper are em- 
ployed in the 60-inch Berkeley cyclotron 
gives some idea of the engineering prob- 
lems involved in its construction. 

The oscillator for supplying radiofre- 
quency power to the dees and the coup- 
ling system employed is another item of 
major importance. It has been men- 
tioned earlier that a large radiofrequency 
voltage must be supplied to these elec- 
trodes if large currents of high energy 
ions are to be obtained. Assuming that 


the peak radiofrequency potential is to 
be of the order of 1 per cent of the final 
deuteron energy, the circuit can be de- 
signed and the power requirements de- 
termined. The square of the radiofre- 
quency potential is proportional to the 
product of the Q of the circuit (a design 
figure of merit) and the power dissipa- 
tion, and inversely proportional to the 
product of the oscillation frequency and 
the electrostatic capacity between the 
dees. The last 2 factors have been de- 
termined by the magnet design, and the 
available radiofrequency technics deter- 
mine a maximum value for Q. Thus the 
minimum power required is fixed and 
what is essentially a radio transmitter 
of this power capacity must be built. 
In general, the power required for this 
purpose exceeds that necessary for the 
magnet circuit and the 2 together con- 
stitute about 90 per cent of the total 
power requirements of the instrument. 

The vacuum chamber between the 
magnet poles which contains the dees 
and in which the ions are formed and 
accelerated constitutes the third impor- 
tant item. The walls of this chamber 
must be built of nonmagnetic material 
and its top and bottom are massive steel 
discs. In these walls are the ports for 
admitting the dees, the ion source, and 
the target, as well as ports for testing 
and observation. In the most improved 
instruments the ions are produced by 
a low-voltage arc in the center of the 
chamber and a careful design of this 
arc housing greatly increases the frac- 
tion of ions subsequently accelerated by 
the oscillating electric field. The gas, 
which is generally deuterium, is admit- 
ted directly to this arc, in which the 
pressure is of the order of 10’ 2 mm. Hg, 
and is then rapidly pumped away through 
the dee stems by a high-speed oil dif- 
fusion pump, so that a pressure of 10* 4 
mm. Hg or less is maintained through- 
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out the greater portion of the vacuum 
chamber. This is necessary to prevent 
electrical breakdown and m order that 
the mean free path of the ions in the dees 
shall be long enough to permit a sufficient 
fraction of them to complete their cir- 
cuits without colliding with the atoms 
of the residual deuterium. It is a fortu- 
nate fact that the geometry of both the 


until it is in the path of the circulating 
ions. For other purposes, however, such 
as the production of a neutron beam, 
these high-energy ions must be deflected 
out of the magnetic field against a non- 
volatile target or through a thin metal 
window into a separate chamber contain- 
ing the target to be bombarded. This 
deflection is accomplished by allowing 



Fig 4 — Photograph of a 16,000,000 electron volt deuteron beam emerging from thm window 
in target position (Courtesy of Radiation Laboratory, Berkeley ) 


electric and magnetic fields is such as 
to tend to retain all the ions in the 
median plane. If this focussing property 
were not present, it would not be possible 
to obtain appreciable ion currents at the 
periphery, for the initial velocity compo- 
nents perpendicular to this plane would 
result in a large vertical displacement 
at the end of the long spiral path of 
each ion. 

The most efficient way in which to in- 
duce radioactivity in targets is to insert 
the target through a port in the chamber 
wall along the diameter between the dees 


the ion beam to pass out of one of the 
dees on its last circuit of greatest radius 
and then applying a high electrical poten- 
tial between a metal strip, known as the 
extractor electrode, and the dee wall in 
such a sense as to deflect the ion beam 
away from the center of the magnet and 
out through the weaker fringing field 
at the periphery. The number of ions 
that can be extracted in this way is only 
of the order of one-tenth of those actually 
circulating between the dees, but this 
technic appears to be essential for certain 
types of physical and biological experi- 
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ments as well as for neutron therapy. 
It is necessitated in the latter applica- 
tion because the beam of neutrons that 
is produced proceeds predominantly in 
the direction of the ion beam incident on 
the target If the ion beam is not 
brought out, the distance from patient 
to target and the angles involved are 
unfavorable. The material of the target 
used depends on the particular purpose 
in mind. In order to produce a radio- 
active sample, a specimen of the ele- 
ment or that of next smaller atomic 
number is used as the target. In order 
to produce neutrons, an element such as 
beryllium or boron is used as the tar- 
get, for the nuclear reactions brought 
about in these elements provide the most 
copious neutron sources. For a more 
detailed consideration of the nuclear 
reactions and the technics of detection, 
reference should be made to treatises on 
nuclear physics. 

In the case of a medical cyclotron it 
is essential that all the component parts 
should function smoothly and consist- 
ently over periods of many hours. In 
order to ensure this, the design must 
represent good engineering practice and 
the materials entering into the construc- 
tion must be of the best quality. A fail- 
ure in the vacuum or cooling systems 
may not only interrupt operation but 
cause serious damage to the instrument. 
Hence, protective and interlocking de- 
vices must be used very extensively in 
the control system. In order that the 
equipment be protected as far as possible 
against errors in operation, as many of 
the controls as possible should be auto- 
matic. The construction and operation 
of a cyclotron requires the services of 
one or more physicists trained in this 
field as well as the strictly biological 
or medical staff. This personnel work- 
ing with the instrument must be pro- 


tected against accidental contact with 
electrical circuits as well as from the 
radiations emitted. The bombardment 
of the copper dees by the neutron beam 
makes the entire vacuum chamber a 
source of neutrons and gamma radia- 
tion. The target is, of course, the most 
intense source and the induced radioac- 
tivity after the bombardment ceases re- 
quires that great precautions be taken in 
manipulating targets. Several inches of 
lead and 3 to 6 feet of paraffin or water 
must be used for gamma-ray and neutron 
protection respectively. The controls and 
permanent operating personnel should 
be kept at as great a distance as possible 
to make use of the inverse square law 
of decreasing radiation intensity. Dosage 
meters should be carried by operators 
and blood counts made periodically. The 
biological effects of neutrons and a very 
high energy gamma-radiation are not 
sufficiently well known to specify accur- 
ately the precautions that should be 
taken and it is well to be exceedingly 
conservative. The work going on at the 
Radiation Laboratory in Berkeley and 
the projected programs at George Wash- 
ington University and the University of 
Pennsylvania should lay a foundation for 
the proper understanding of the biologi- 
cal effects of these radiations. 
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NEUTRON THERAPY 

By Robert S. Stone, M.D. 


Definition — In recent years physicists 
have made rapid advances in under- 
standing the structure of the nuclei of 
atoms and in discovering methods of 
changing such nuclei. These advances 
have opened up new fields of investiga- 
tion and therapy for medical science. In 
1932, Chadwick identified as a “neutron” 
a small particle of matter that came from 
a disrupted atomic nucleus. The neutron 
differs from other nuclear fragments be- 
cause it has no demonstrable electric 
charge. Neutrons are approximately the 
same size as the nuclei of hydrogen 
atoms (protons). They do not exist 
free in nature but are set free by the 
disruption of the nuclei of some ele- 
ments. They behave differently from 
other atomic particles because of their 
lack of any electric charge. 

Sources — Prior to the development 
of the cyclotron by E. O. Lawrence, 
at the University of California, the 
sources of neutrons were very feeble, 
i. e., very few neutrons were ejected per 


minute. One of these weak sources was 
a mixture of radium and beryllium. 
Some of the alpha particles spontane- 
ously ejected from the radium would 
strike the nuclei of the beryllium atoms 
and neutrons would be set free. The 
number of such neutrons was not suffi- 
cient to effect much change in biological 
material. By 1936, the cyclotron was 
sufficiently developed to furnish a yield 
of fast neutrons adequate for biological 
investigation, and, by 1938, for the treat- 
ment of patients with cancer. 

Cyclotron — The Lawrence cyclotron 
consists essentially of a very large elec- 
tromagnet, a high-frequency electric 
power supply, and a vacuum chamber. 
In the vacuum chamber ions of hydro- 
gen (protons), of heavy hydrogen (deu- 
terons), or of helium (alpha particles) 
are produced by sending a small stream 
of the gas over a heated filament. The 
ions being charged, particles are set in 
motion by the high frequency current and 
are forced to travel in circular paths 
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by the magnetic field. At each half rev- 
olution they are given a new charge of 
electrical energy as they pass across the 
space between the rapidly changing pos- 
itive and negative fields. When the 
cyclotron is used to produce fast neu- 
trons, deuterons (nuclei of heavv hydro- 
gen) are used in the vacuum chamber. 
If these deuterons are given 400,000 
volts of energy with each revolution they 
make in the vacuum chamber, and if they 
make 40 turns, they emerge with 16 
million volts of energy. They are then 
directed against a beryllium target and 
fast neutrons are ejected in all direc- 
tions. 

It is necessary to stop all the neutrons 
except those traveling in a desired direc- 
tion, in order to protect the workers in 
the laboratory and to protect all parts 
of the biological material or patients ex- 
cept those that are to be irradiated. Neu- 
trons pass through heavy elements like 
lead quite easily but are stopped more 
readily by light elements such as hydro- 
gen. Aebersold developed a “collima- 
tor” consisting of a 70 cm. wall of paraffin 
with a channel tapering through it from 
the target to an outlet or “port.” Be- 
cause penetrating gamma rays are also 
produced at the target and in the paraffin 
(when the neutrons are stopped), the 
wall had to be covered with 4 inches of 
lead. A filter of 3 cm. of lead was placed 
in the channel to stop the x-rays from 
reaching the port. The channel was so 
constructed with removable parts that 
fields of 3 different sizes were available : 
7x7 cm. ; 10 x 10 cm. ; and 10 x 15 cm. 
It was found that beams of fast neutrons 
coming from the ports were very sharply 
defined. 

Measurement — The measurement of 
the intensity of the beam is accomplished 
by using ionization instruments similar 
to those used for x-ray intensity meas- 
urements. These measure the amount of 


energy absorbed m a given volume by 
measuring the ionization produced. Since 
it is believed that biological effects are 
due to the ionization produced, this 
method of measurement should be the 
most satisfactory for studying biological 
effects Since, however, all of the fac- 
tors involved are not fully understood, 
an arbitrary unit of measurement was 
adopted. This unit is called a “ neutron 
unit" and is abbreviated as “n.” It is 
that quantity of fast neutrons that will 
discharge the 100 r chamber of the Vic- 
toreen condenser r-meter to the same 
extent as will 1 roentgen of x-rays. It 
must be remembered that this is an arbi- 
trary unit and because of certain physical 
factors 1 neutron unit as so measured 
does not represent the same amount of 
ionization in tissue as does 1 roentgen. 
From purely physical measurements it 
would seem that 1 n will cause about 2.5 
times as much ionization in tissue as 1 r. 
Biological comparisons indicate a much 
greater effect of neutron units as com- 
pared with roentgens in the case of 
the human skin it is more nearly 6 n = 
1 r. 

Biological Tests — Many biological 
test objects have been used to compare 
the effects of neutrons and x-rays and 
they show that there is no agreement be- 
tween the various test objects. If the 
quantity of each type of radiation re- 
quired to kill 50 per cent of Drosophila 
fly eggs is taken as 1, then it took 20 
times that amount of x-rays to produce 
a given effect on mammary tumor trans- 
plants and only 8 times that amount of 
neutron rays. The actual values are of 
little significance clinically, but it is im- 
portant that they are not the same. 
Otherwise, neutron rays would be ex- 
pected to act just the same as x-rays. 
Should it turn out that the ratio of the 
skin erythema dose to the tumor-killing 
dose of neutrons is much less than for 
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x-rays, then it should be possible to cure 
more patients of cancer with less effect 
on the skin with neutrons than with 
x-rays. 

There is a physical basis for expecting 
a different biological effect. The density 
of the ions per unit of path is over 100 
times as great in the case of ionization 
produced as the result of neutron radia- 
tions as in that produced as the result of 
x-ray radiations. Zirkle has shown with 
alpha particles that the effect of ioniza- 
tion on fern spores is greater when the 
intensity of ionization per unit of length 
of the path is greater. 

It is of extreme clinical importance to 
know whether or not the neutrons, little 
particles of matter, would penetrate the 
tissues to a sufficient depth to treat deep 
seated cancer. The physical and biologi- 
cal depth dose measurements are not yet 
very completely worked out, but Larkin 
working with Drosophila eggs and Aeber- 
sold with a Victoreen condenser r-meter 
have established a value of 42 per cent 
at 10 cm depth when a field 10 x 10 cm. 
in size at the surface is irradiated. This 
should be sufficient to obtain results inas- 
much as it compares favorably with the 
depth dose measurements from 200 Kv. 
x-ray apparatus. 

Treatment — In September, 1938, 
treatments were started on patients using 
8 million volts. The apparatus was 
available only once a week, so that 
relatively large doses were used. Such 
large infrequent doses had been found to 
be comparatively useless with x-rays and 
they were found to be so with neutrons. 
They were used, however, to try to es- 
tablish a basis from which to start more 
intensive treatments. Of 24 patients 
treated, only 9 lived more than 1 year 
and only 1 of these was apparently free 
of tumor. Only 2 were still alive on Jan- 
uary 1st, 1941. 


From this group it was found that 
about 90 to 100 n produced a minimum 
pigmentation reaction on the flexor sur- 
face of the forearm. This reaction is 
very similar to that produced by 650-700 
r (on skm) of x-rays with 1.05 HVL 
m Cu. It was also found that from 200 
to 270 n delivered to the skin of the 
side of the neck would produce a well 
marked erythema without blistering. 

In November, 1939, the 60-inch (220 
ton) medical cyclotron, operating to pro- 
duce 16 million volt deuterons, became 
available for the treatment of patients on 
Mondays, Wednesdays, and Fridays. 
The output of fast neutrons has varied 
around 5 n per minute. The target skin 
distance is fixed at 100 cm. Fractiona- 
tion of the dose has been possible. Vari- 
ous fractions have been and are being 
tried, varying from 25 to 100 n per sit- 
ting. The total doses have varied from 
400 n to 1000 n. The elapsed time has 
also varied greatly, from 7 to 60, or more 
days. Some of the variations have been 
planned, others have resulted from un- 
stable operation of the apparatus. 

The cases to be treated have been se- 
lected with care, mostly from the out- 
patient department of the University of 
California Hospital. So far (January, 
1941), they have been cases which in the 
judgment of the surgeons and radiolo- 
gists were incurable by surgery or radia- 
tion. Thus, the chance for many sur- 
vivals is not great, unless the neutrons 
prove very efficacious. Those patients 
with cancer in the month and throat 
have had either large ulcerated slough- 
ing, primary lesions, or extensive neck 
metastases. The patients with cancer of 
the breast had metastases beyond the 
axilla or were treated preoperatively. 
The prostatic cancers had already spread 
into surrounding structures so that rad- 
ical operation had been considered in- 
advisable. 
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With the large total doses the skin 
reactions have been carried to the extent 
of extensive epidermolysis. Many cases 
have taken from 2 weeks to 3 months to 
heal. The mucosal reactions in the mouth 
and throat have varied from mild ery- 
thema to extensive epi thelitis. From the 
large doses there has been a great deal 
of subcutaneous edema and later fibrosis. 

The general reactions of the patients 
have been very similar to those produced 
by x-rays. In some instances there was 
no constitutional reaction, in others there 
has been great prostration with nausea 
and vomiting. 

Microscopic sections of materials re- 
moved during and after treatment have 
shown much the same changes as are 
seen after x-ray irradiation. It is too 
soon to be able to compare the changes 
with the varying doses. 

Up to December 31st, 1940, 66 pa- 
tients have been treated. The primary 
tumors of these patients were located as 
follows : 

Tongue 11 Mucosa of mouth 

Pharynx and larynx 6 (floor, roof, gums, 

Lip 8 cheek) 9 

Breast 7 Skin 5 

Prostate 6 Gastrointestinal ... 5 

One in each of the following: Brain, 
bronchus, melanoma (of face), ovary. 


parotid, shoulder (fibrosarcoma), Hodg- 
kins’ disease, leukemia, lymphosarcoma. 

Of the patients with these conditions, 
38 were treated for the first time for the 
primary lesion, 1 5 were treated for me- 
tastases, and 13 were treated for recur- 
rences after surgery, x-ray or radium 
treatments. 

In summary it can be said : 

( 1 ) The intensity of ionization of fast 
neutron beams can be measured with 
sufficient accuracy for clinical purposes. 

(2) The beam of fast neutrons can 
be collimated satisfactorily for clinical 
purposes. 

(3) Biological and physical measure- 
ments show a possible advantage of fast 
neutrons over x-rays. 

(4) The method of administering 
neutron therapy is very similar to that of 
administering x-ray therapy. 

(5) The skin, mucosal, and general 
reactions are somewhat similar to those 
produced by x-rays. 

(6) Under neutron radiations, can- 
cers have been observed to undergo re- 
gression without apparent irreversible 
damage to neighboring normal tissue. 
This applies also to metastases in lymph- 
nodes. 

(7) The results obtained to date are 
sufficiently satisfactory to encourage a 
much wider trial of this new weapon. 


BODY SECTION ROENTGENOGRAPHY 

By Hugh M. Wilson, M.D. 


Definition — Body section roentgenog- 
raphy describes any of several technical 
methods of making roentgenograms of 
planes or layers. It is a generic term 
that includes many methods which utilize 
a basic fundamental principle. Several 
workers in various parts of the world 
independently discovered the principle 


and devised practical methods of appli- 
cation which have been reported under 
a variety of names. These include, strati- 
graphy of Vallebona, tomography 1 of 
Grossman, planigraphy of Zides des 
Plantes, and laminagraphy of Kieffer. 2, 3 

Basic Principle — The fundamental 
principle utilizes relative motion between 
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the x-ray tube, film and the object to be 
radiographed in such a way that the 
shadow of a selected plane remains sta- 
tionary on the film while the shadows 
of all other planes have relative motion 
and are, therefore, blurred. 

The elimination of unwanted shadows 
beyond a selected plane can be obtained 
either by rotating the body between a 
stationary tube and film, as described by 
Vallebona, or can be obtained somewhat 
more easily by moving the tube and film 
about the stationary body The tomo- 
graph accomplishes this motion of the 
tube and film along concentric segments 
of arcs, meanwhile maintaining the orien- 
tation of film surface to the body. Plani- 
graphy accomplishes the motion of tube 
and film along planes parallel to each 
other and to the film surface. Lamina- 
graphy accomplishes the motion of tube 
and film in planes parallel to each other 
but at any angle to the film surface 
(usually parallel as in planigraphy). 

Details of Apparatus — The simplest 
equipment now commonly employed in 
body section roentgenography is an at- 
tachment to the conventional horizontal 
Bucky table with rail mounted tube stand 
that will permit both the tube and film 
to be moved in parallel planes. Motion 
of tube and film is synchronized by a 
rigid connecting link pivoted on an arm 
at a point which remains stationary in 
relation to the body. 

When the system is actuated, the tube 
is displaced in one direction while the 
film carriage is displaced in opposite di- 
rection. During an exposure the pivot 
point is the only plane that has no dis- 
placement relative to the film and, there- 
fore, the corresponding plane in the body 
is the only one rendered as a sharp 
image on the film. The height of the 
stationary pivot point is adjustable to 
permit selection of various planes in the 
body for roentgenography. 


The amplitude of tube displacement 
controls the thickness of the layer radio- 
graphed. If no motion is imparted to the 
tube, conventional roentgenography ob- 
tains and the entire thickness of the 
body is recorded. When tube and film 
are displaced through small amplitudes 
during the exposure, relatively thick lay- 
ers are recorded ; whereas, when large 
amplitudes of displacement occur, thin 
layers are recorded as the result of 
greater blurring of those shadows be- 
yond the plane of the stationary pivot 
point of the system. This law of plani- 
graphy may be stated as follows: The 
thickness of section is inversely propor- 
tional to the angular amplitude of tube 
displacement. 

Character of Blurring — The path 
of travel described by the target of the 
x-ray tube may take any shape whatever 
without altering the sharpness of the 
image of the selected plane so long as 
the paths of tube and film remain parallel 
to each other. Linear, curvilinear or 
combinations of linear and curvilinear 
motions may be used for the tube dis- 
placement without significant alteration 
in the sharpness of the image. The char- 
acter of the target path does affect 
the shape of the path traveled by shad- 
ows not included in the selected plane. 
Linear displacement results in an elon- 
gated blurring of these shadows, whereas 
circular motion of the tube results in 
symmetrical blurring. A round shadow 
not included in the stationary plane will 
describe an annular path on the film. 
Spiral motion used on the laminagraph 
of Kieffer, 2 * 3 and Moore 4 utilizes a 
parabolic spiral of 5 turns which results 
in a transverse spreading of the shadows 
of objects that is more efficient and pro- 
duces less distortion than either linear or 
circular motions. 

Compound motions that combine linear 
with curvilinear components as sine or 



642 


RADIOLOGY 


half sine curves have not proved advan- 
tageous over straight linear displacement 
in the writer’s experience. 

Summary — The general requirements 
for satisfactory body section roentgen- 
ography includes the following : ( 1 ) Sat- 
isfactory elimination of obscuring shad- 
ows overlying the desired plane, (2) 
efficient mechanical linkage between 
x-ray tube and film carriage, and (3) 
efficient absorption of secondary radia- 
tion by some form of grid or diaphragm. 

It should be noted that the usual 
Bucky diaphragm is not adapted to cir- 
cular or spiral motions. A thin wafer 
grid must be used for absorption of scat- 
tered radiation with these tube displace- 
ments. Longitudinal or transverse 
linear motions may be used with the 
Bucky diaphragm, but in the case of 
transverse motion the direction of tube 
displacement must occur against the di- 
rection of grid travel. 

Clinical Application of Section 
Roentgenography 

During the relatively short period of 
time in which body section roentgenog- 
raphy has been practiced, the following 
fields have been explored with varying 
success: (1) head, (2) spine, (3) chest, 
and (4) appendicular skeleton. The 
abdomen and its viscera have received 
little attention by workers in body sec- 
tion roentgenography, since this field 
does not present the necessary contrast- 
ing densities that must prevail for suc- 
cessful application of the method. Posi- 
tive contributions from application of 
the method are to be expected in those 
situations where proper contrast densi- 
ties exist for successful conventional 
roentgenography, but in which clear vis- 
ualization is difficult because of confusing 
overlapping structures. As a corollary to 
this rule, the law of diminishing returns 
tends to apply in studies of the appendic- 


ular skeleton which can for the most part 
be successfully roentgenographed by 
right angle projections or by utilization 
of a decentering technic to separate over- 
lying shadows. 

Section Roentgenography of the 
Head — ( a ) Sinuses — The indications 
for supplementing conventional sinus ex- 
aminations with section films are largely 
concerned with visualization of ethmoid 
and sphenoid cells that are obscured 
by overlying structures. The relation- 
ship of paranasal sinus disease to ocular 
disorders, as demonstrated by section 
roentgenography when conventional clin- 
ical roentgenographic procedures have 
failed to show the presence of sinus 
infection, has been reported by Cone, 
Moore, and Dean. Section examina- 
tions have been shown to clarify the 
extent of bony involvement by malig- 
nant tumors of the nasopharynx and 
sinuses The technical requirements for 
sinus examination are usually met by 3 
or 4 frontal sections at 2 cm. intervals. 
The frontal plane of the face must lie 
parallel to the film (nose-forehead posi- 
tion) . The nares, maxillary sinuses, and 
anterior ethmoid cells are clearly delin- 
eated in the first 2 sections, while the 
posterior ethmoid and sphenoid cells 
usually are best defined in the 6 and 8 
cm. planes. Lateral projections of the 
sinuses and facial bones have been found 
highly satisfactory for fractures involv- 
ing the paranasal sinuses and may aid in 
describing the position of displaced frag- 
ments. 

(b) Temporomandibular Joint — 
Satisfactory examination of the tem- 
poromandibular joint has been notori- 
ously difficult, especially in those cases 
in which the joint is the site of recent 
trauma. Positional methods of project- 
ing the joint region may fail to free it 
of overlapping shadows. The writer rou- 
tinely examines this region by section 
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roentgenography without preliminary 
conventional views. Comparison films of 
the condyles on the 2 sides are carried 
out. Two exposures are made on a plane 
about 2 cm. above the table top, with 
the jaws opened and closed. Limited mo- 
bility of a condyle is illustrated in Figs. 
1 and 2, which are section examinations 



Fig. 1 — Temporomandibular joint Section 
made with jaws in occlusion shows sharp 
definition of condyle and cloudiness of “joint 
space ” 

of a joint which is the site of an infec- 
tious arthritis. Subsequent examinations 
revealed destruction of cartilage and the 
articular bone of the condyle. Anomalies 
of the mandible as well as fractures are 
advantageously demonstrated by section 
roentgenography. 

(c) Mastoid s — The application of 
this method to the mastoids and petrous 
apices has been disappointing in the ex- 
perience of the writer. In a few instances 
in which the mastoid structure was 
poorly pneumatized and sclerotic, a small 
abscess cavity or cholesteatoma has been 
demonstrated successfully. Compari- 
sons of the external and internal meati 
on the 2 sides is facilitated by lateral sec- 
tion films at the proper levels. Usually 
the internal meatus is clearly visualized 
at a depth of one-third the diameter of 
the skull. Comparison of the 2 lateral 
sections may be used to supplement the 
information obtained from conventional 


anteroposterior projections for erosion of 
the petrous ridges in cases of suspected 
acoustic neuromas. 

(d ) Intracranial Lesions — Dyke 5 
has reported positive contributions from 
section studies of intracranial calcifica- 
tions, particularly in those tumors in 
which the calcium deposits were faintly 
visualized on stereoscopic films. Section 
studies have given confirmation of the 
presence of suspected calcific shadows, 
proved their location and revealed de- 
posits that were unsuspected from the 
routine films. Visability of the intra- 
cranial fossae may be extended by sec- 
tion roentgenography. Frontal sections 
of a skull with sphenoid ridge hyperosto- 
sis may demonstrate orbital involvement 
previously obscured by the dense shadow 
of the roof. Dyke has pointed out the 
value of section roentgenography to those 
observers possessing limited or defective 
stereoscopic vision. Serial sections offer 
objective evidence of spatial relation- 
ships that surpasses stereoscopic impres- 
sions. 



Fig, 2 — Temporomandibular joint illus- 
trated m Fig, X. Section made with jaws open 
shows limitation of movement of condyle. 


The contributions derived from sec- 
tion examinations of air studies of the 
ventricles and subarachnoid pathways is 
illustrated on Fig. 3. The posterior por- 
tion of the third ventricle, the aqueduct 
and fourth ventricle are structures pre- 
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senting peculiarly difficult and important 
problems to radiologists and neurosur- 
geons. Roentgenography of these struc- 
tures by positional technics has never 
been entirely satisfactory, as evidenced 
by the numerous technical procedures 
that have been described for their vis- 
ualization. Dense sclerotic mastoids may 
obscure the lateral view of the fourth 
ventricle. Air-filled subarachnoid sulci 
may obscure the iter, and dilatation of 


of the atlanto-occipital joint is seldom 
possible from anteroposterior conven- 
tional projections and the atlanto-axial 
joint remains partially obscured by max- 
illa and occiput even with open mouth 
technic. Section roentgenography elimi- 
nates these structures from the desired 
shadows of occiput, atlas and axis. Rou- 
tine section studies requires only 3 or 4 
films for complete visualization of the 
spinous processes, laminae, pedicles and 



A B 

Fig. 3 — Ventriculograms in obstructive hydrocephalus. A , Conventional lateral view with air 
filling posterior portions of lateral and third ventricles. B } Midline section demonstrates stenosis 
of aqueduct at arrow A and hernia of third ventricle at arrow B . 


the lateral ventricles may prevent clear 
visualization of the posterior portion of 
the third ventricle. Section examinations 
serve to eliminate all of these obscuring 
shadows. Fig. 3 illustrates dilated lateral 
ventricles due to obstruction of the iter. 
The conventional film was made with oc- 
ciput up, to secure complete filling of the 
posterior portion of the ventricular sys- 
tem. The posterior portion of the third 
ventricle and the other caudal structures 
are obscured. The site of obstruction 
could not be determined. The midline 
section revealed stenosis of the aqueduct 
(A ) and herniation of the posterior por- 
tion of the third ventricle ( B ). 

Section Roentgenography of the 
Spine — Cervical Spine — Visualization 


centra. The first section is determined 
by the height of the external auditory 
canal. The odontoid process will usually 
lie in the same horizontal plane. By re- 
ferring to a conventional lateral view, the 
distance of other desired structures from 
this plane may be determined easily. 
Sections at 4, 6 and 8 cm. have been 
found to include all of the important 
structures. Throughout the spinal axis, 
but particularly in the cervical and dor- 
sal regions, the laminae and centra may 
be isolated from each other. The dorsal 
vertebrae in the lateral projection are 
more clearly visualized as a result of 
elimination of the overlying ribs and 
lung markings which tend to obscure the 
vertebrae. The elimination of the ribs 
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permits clear visualization of the spinous 
processes and sections made above and 
below the midline can be used to isolate 
the right and left pedicles. Conventional 
films of the lumbar spine are so univer- 
sally satisfactory that section studies are 
seldom required in this region. They 
may be required to eliminate overlying 
intestinal gas shadows that simulate me- 
tastatic lesions of the spine. 


rect laryngoscopy has failed to visualize 
the cords. The demonstration of sub- 
glottic extension of a laryngeal tumor 
may provide invaluable clinical data in 
outlining the plan for treatment. 

(b) Trachea, and Bronchi — Clear 
visualization of the trachea and major 
bronchi by conventional roentgenography 
requires the use of opaque contrast ma- 
terial for reasonable accuracy in Roent- 



A B 

Fig A — Tuberculosis of dorsal vertebrae A, Conventional lateral view (Bucky technic). B , 
Laminagram visualizes anterior involvement of vertebral bodies above kyphos. 


Section Roentgenography of Re- 
spiratory Tract 6 — (a) Larynx — 
Roentgenographic examination of the 
upper respiratory tract has been ex- 
tended by section roentgenographs of 
the larynx . 7 The vestibule, laryngeal 
folds, true cords and pyriform sinuses 
are clearly visualized and involvement of 
these structures by neoplastic disease 
may be demonstrated. Section films of 
the larynx at rest are supplemented by 
films taken in phonation to record mo- 
bility of the cords. Paralysis or fixation 
of a cord may be determined when indi- 


gen diagnosis. Because of the limitations 
of conventional examinations and reluc- 
tance to submit patients to bronchoscopic 
examination, section roentgenography 
for visualization of the tracheobronchial 
tree must be considered a major contri- 
bution of the planigraphic methods. The 
importance of clear visualization of the 
tracheobronchial tree cannot be over- 
estimated in view of the increasing inci- 
dence of bronchoeogenic carcinoma and 
the necessity for early recognition if these 
patients are to be brought to surgery in 
an operable stage. There is good evi- 


644 


RADIOLOGY 


senting peculiarly difficult and important 
problems to radiologists and neurosur- 
geons. Roentgenography of these struc- 
tures by positional technics has never 
been entirely satisfactory, as evidenced 
by the numerous technical procedures 
that have been described for their vis- 
ualization. Dense sclerotic mastoids may 
obscure the lateral view of the fourth 
ventricle. Air-filled subarachnoid sulci 
may obscure the iter, and dilatation of 


of the atlanto-occipital joint is seldom 
possible from anteroposterior conven- 
tional projections and the atlanto-axial 
joint remains partially obscured by max- 
illa and occiput even with open mouth 
technic. Section roentgenography elimi- 
nates these structures from the desired 
shadows of occiput, atlas and axis. Rou- 
tine section studies requires only 3 or 4 
films for complete visualization of the 
spinous processes, laminae, pedicles and 
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Fig. 3 — Ventriculograms in obstructive hydrocephalus. A , Conventional lateral view with air 
filling posterior portions of lateral and third ventricles. B } Midline section demonstrates stenosis 
of aqueduct at arrow A and hernia of third ventricle at arrow B . 


the lateral ventricles may prevent clear 
visualization of the posterior portion of 
the third ventricle. Section examinations 
serve to eliminate all of these obscuring 
shadows. Fig. 3 illustrates dilated lateral 
ventricles due to obstruction of the iter. 
The conventional film was made with oc- 
ciput up, to secure complete filling of the 
posterior portion of the ventricular sys- 
tem. The posterior portion of the third 
ventricle and the other caudal structures 
are obscured. The site of obstruction 
could not be determined. The midline 
section revealed stenosis of the aqueduct 
(A ) and herniation of the posterior por- 
tion of the third ventricle ( B ). 

Section Roentgenography of the 
Spine — Cervical Spine — Visualization 


centra. The first section is determined 
by the height of the external auditory 
canal. The odontoid process will usually 
lie in the same horizontal plane. By re- 
ferring to a conventional lateral view, the 
distance of other desired structures from 
this plane may be determined easily. 
Sections at 4, 6 and 8 cm. have been 
found to include all of the important 
structures. Throughout the spinal axis, 
but particularly in the cervical and dor- 
sal regions, the laminae and centra may 
be isolated from each other. The dorsal 
vertebrae in the lateral projection are 
more clearly visualized as a result of 
elimination of the overlying ribs and 
lung markings which tend to obscure the 
vertebrae. The elimination of the ribs 
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dence that diagnostic accuracy has im- 
proved and it is hoped that section exam- 
inations may aid materially in further 
advancement. The section examination 
supplements bronchoscopy and often 
points to the necessity for carrying out 
this procedure. 

The site and character of broncho- 
stenosis, the extent of extrabronchial 
tumor, the presence of bronchiectasis dis- 
tal to obstruction may all become obvious 
from serial examinations of a lung that 
presents only unilateral opacity on con- 


scopic examination is more difficult than 
in the case of tumors arising in the larger 
bronchi. 

(c) Foreign Bodies — Opaque and 
nonopaque foreign bodies of the respira- 
tory passages may be listed as indications 
for section examination. Considerable 
embarrassment was experienced by the 
writer in 1 instance by advising against 
making a section examination of a pa- 
tient who gave no history of foreign body 
aspiration. A section examination re- 
vealed a tooth in the right lower lobe 



ABC 

Fig. 7 — Pulmonary tuberculosis. A, Anteroposterior film (Bucky technic). B, Six centimeter 
section shows large left apical cavity and multiple small cavities at right apex. C, Eight centimeter 
section shows a second large left upper lobe cavity. 


ventional films. The examination of 
trachea and major bronchi usually re- 
quires 3 supine films for chests of average 
size. The relative position of the trachea 
may be estimated from a conventional 
lateral view to determine the first plane 
of section. A second section is made 2 
cm. anterior and a third section 2 cm. 
posterior to the plane of the trachea. 
Fig. 6 illustrates a broncheogenic tumor 
which compresses both the right upper 
lobe bronchus and the intermediate 
bronchus. Primary tumors that arise in 
the periphery of the lung and infiltrate 
peribronchial lymphatics may be profit- 
ably examined by section roentgen- 
ography, since early recognition by endo- 


bronchus. A calcific shadow visualized 
on conventional films was passed without 
recognition. 

(d) Bronchiectasis and Cystic Dis- 
ease — In the study of bronchiectasis and 
cystic disease of the lung the contribu- 
tions are variable. Cases of bronchiecta- 
sis, in which surgical extirpation of the 
diseased lung is contemplated, require 
complete bronchograms with opaque con- 
trast material to determine the extent of 
involvement. In so-called cystic bron- 
chiectasis, however, in which pulmonary 
cysts are associated with bronchiectasis, 
it usually has been impossible to outline 
the extent of cystic disease by contrast 
material. In such cases both contrast 
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bronchograms and section studies may 
be required to demonstrate the extent of 
involvement. 

(e) Pulmonary Tuberculosis — The 
demonstration of cavities in pulmonary 
tuberculosis constitutes an important 
field of usefulness of section technic. 
Proof of the presence of a suspected cav- 
ity may be found as well as visualization 
of entirely unsuspected cavities. Dense 
fibrotic and apparently healed lesions 
may obscure large cavities having direct 
bronchial communications. Sections of 
lungs with minimal tuberculous infiltra- 
tions have also shown cavities in planes 
beyond the lesion demonstrable on con- 
ventional films. Bilateral fibrotic lesions 
that preclude satisfactory interpretation 
of conventional lateral views may be sec- 
tioned in the lateral position to show the 
extent of cavitation in either lung. Ab- 
sence of cavitation shown by section 
technic may contribute equally valuable 
data to Roentgen evaluation of the char- 


acter of the tuberculous process. The 
results of therapeutic measures pneumo- 
thorax and thoracoplasty, are more ac- 
curately interpreted by roentgenograms 
that eliminate the confusing shadows re- 
sulting from these procedures. 

Although serial sections may ac- 
curately demonstrate the presence of a 
cavity, they do not necessarily simplify 
the interpretation of its etiology. The 
differential diagnosis between tubercu- 
lous cavities and emphysematous bullae is 
difficult. Large bullae sometimes invagi- 
nate interlobar fissures and strongly sim- 
ulate the appearance of a tuberculous 
cavity. 

In summary, only 1 generalization re- 
garding the indications for body section 
roentgenography can be formulated : 
Whenever there is reasonable doubt con- 
cerning the interpretation of routine con- 
ventional films, supplemental sections 
through the region may contribute val- 
uable information. 


ROENTGENOLOGICAL DIAGNOSIS 

By Philip J. Hodes, B.S., M.D., Sc.D. (Med.) 


Roentgen Examination of Stomach 

It is now recognized that gastrointes- 
tinal disorders occasionally produce 
symptoms simulating cardiovascular dis- 
ease. Among these conditions are acute 
gastritis, gall-bladder disease, ulcers, 
carcinoma and diaphragmatic hernias. 
The latter, though an unusual condition, 
is frequently attended by symptoms sug- 
gesting coronary disease. Roentgen 
studies of the chest and gastrointestinal 
system almost invariably establish the 
true cause of the pseudoanginal pain. 8 

Roentgenological Study of Gastric 
Tuberculosis — In contradistinction to 
the high frequency of intestinal ulcera- 
tion associated with active pulmonary 


tuberculosis, the occurrence in the stom- 
ach is rare. This disproportion may be 
attributed to the sparsity of the lymphatic 
supply of the gastric wall. Another fac- 
tor of significance in preventing tubercu- 
lous infection in the stomach may be the 
physiological mobility of this organ as 
contrasted to the habitual stasis in the 
iliocecal region. Gastric tuberculosis 
may present numerous small miliary mu- 
cosal tubercles, numerous larger tu- 
berculous foci, a single large tubercu- 
lous gastric ulcer or a circumscribed 
tumor due to a hypertrophic type of 
tuberculosis. 

Tuberculosis of the stomach affects the 
pyloric end primarily and the clinical 
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symptoms, therefore, are those of pro- 
gressing gastric obstruction. Gastric 
chemistry is extremely variable and the 
tumor mass is frequently soft in the 
epigastrium. 

The roentgenological signs are insuffi- 
ciently characteristic to be pathognomo- 
nic The process is almost always con- 
fined to the pyloric end of the stomach 
and duodenum. The constricting lesion 
in the antrum frequently shows mucosal 
changes, though portions of the gastric 
mucosa may look normal. Fluorosco- 
pically, peristaltic waves may be observed 
in the region of the lesion. The affected 
antrum is usually pliable and indicates 
that the lesion does not affect the mus- 
cular layer of the stomach. This obser- 
vation is at variance with the findings in 
gastric carcinoma where infiltration of 
the walls of the stomach interferes with 
normal peristalsis early. The roentgeno- 
logical features encountered in the an- 
tral portion of the stomach were fre- 
quently demonstrated in the duodenum. 
Thickening of the duodenal mucosa with 
single or multiple ulcerations and nar- 
rowing of the lumen of the duodenum 
has been observed. The mass in the epi- 
gastrium was usually smooth and some- 
what tender on palpation. Under the 
fluoroscope it revealed a lack of fixation. 9 

Roentgen Examination of 
Small Intestine 

An increasing number of clinicians 
are requesting studies of the gastroin- 
testinal tract with particular reference to 
the small intestines. Because of such 
studies the diagnosis of lesions below the 
ligament of Treitz is being made with 
increased frequency. For such studies a 
distilled water and barium meal is 
used. 10 In healthy individuals the head 
of the meal reaches the cecum in 1% to 3 
hours. The caliber of the lumen dimin- 
ishes from above down. The duodenum, 


jejunum and ileum can be distinguished, 
although the line of demarcation between 
them is not well defined 

There appears to be a specific mucosal 
pattern in the small intestines, changes in 
which may be due to disease and reflex 
changes. 

A number of general conditions affect 
the motility of the small gut. Nutritional 
edema and vitamin-B deficiency produce 
profound disturbance in motility and 
small intestinal pattern. Nontropical 
sprue ( idiopathic steatorrhea) is asso- 
ciated with striking small intestinal sta- 
sis and laking of barium. 11 A number 
of these patients present bone changes, 
decalcification. Lesions outside of the 
abdomen will disturb the normal physio- 
logic processes in the small intestines. 
These include pituitary and brain tu- 
mors , nephrosis, diabetes insipidus, 
tabes, neurocirculatory and cardiac dis- 
ease and spinal cord lesions. In the ab- 
domen, tuberculous mesenteric nodes, 
metastatic malignancy, ascites, peritoni- 
tis, and gall-bladder disease affect the 
tone, pattern, and motility of the small 
intestine. 

The intrinsic lesions affecting the 
small gut are many. Chronic nonspecific 
granuloma ( terminal ileitis) produces 
changes characterized by delayed mo- 
tility, dilatation of the loop proximal to 
the lesion and the so-called “string 
sign.” These changes are also seen in 
tuberculous enteritis. 

Tumors involving the small intestine 
may be of any type from polyps to carci- 
noma, sarcoma, melanoma, leiomyoma 
and lymphoblastoma. Delayed motility, 
obstruction, intussusception, and narrow- 
ing of the lumen of the gut are among 
the more common findings. 

Small intestinal obstruction due to ad- 
hesions, and any other type of obstacle 
is commonly associated with small gut 
gas. Ileus of any form, dynamic or 
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adynamic, is associated with intestinal 
gas. It is now possible, by the aid of the 
Miller-Abbott tube technic, to relieve 
such obstacles and control ileus. 12 

Roentgen examination of 
Genitourinary Tract 

The subcutaneous injection of didrast 
for renal studies in children is now a safe 
procedure. Normal saline (80 cc.) is 
used to dilute diodrast (20 cc.). The 
solution is injected into the subcutaneous 
tissue overlying each scapula, 50 cc. into 
each side. The films are taken at 10, 20, 
and 30-minute intervals following injec- 
tion. No discomfort has been noticed 
and the wheal disappears in about 1 
hour with no subsequent reaction. 13 

It must be remembered that uro- 
graphic contrast studies may present no 
Roentgen evidence of a neoplasm when 
hematuria occurs very early in the course 
of its growth. Dependence, therefore, 
much not be placed entirely upon such 
studies. 14 

Roentgen Examination in 
Gynecology 

In hysterosalpingography the contrast 
substance, lipiodol, occasionally pene- 
trates the uterine veins. Homogenous 
band-like streaks in the pelvic veins 
lasting up to 1 hour appear on the films. 
Spotty lung shadows due to lipiodol 
embolism have been seen in rare in- 
stances. Typical pulmonary infarcts have 
been seen following hysterosalpingog- 
raphy. The classical signs and symp- 
toms of fat embolism were observed 
but death did not occur. 15 

The Roentgen diagnosis of dermoid 
cysts of the ovary has usually been 
based upon the presence of teeth or 
other calcified shadows. It has recently 
been observed that such calcifications are 
not essential for the diagnosis. A 
rounded or ovoid mass of decreased 


density found in the pelvis should be 
regarded with suspicion. Usually der- 
moids present a well-defined ring of in- 
creased density which sharply delineates 
the mass from the surrounding soft 
tissues. The decreased density of the 
mass may be explained by the sebaceous 
material within the dermoid. 16 

Roentgen. Examination in 
Obstetrics 

The Roentgen visualization of the soft 
tissues in pregnancy is a safe technic 
by which it may be possible to identify 
the position of the placenta. The diag- 
nosis of placenta previa by anteropos- 
terior or lateral films is fairly easy. 
Occasionally the injection of air or a 
dye into the bladder may be necessary. 
In some instances, premature separation 
of the placenta may be identified by the 
presence of a bulge in the uterine wall. 
The existence of hydramnios may be 
recognized by the disproportionately 
large uterus. Roentgenogram of an ex- 
trauterine pregnancy may be recognized 
by the presence of fetal parts lateral to 
the uterus and absence of the uterine 
wall over the fetus. 17 

Thorium dioxide may be used to 
demonstrate the human placenta, 18 but 
as it is not innocuous and it is not elimi- 
nated from the body, it should not be 
used. Tri-iodostearic acid is now being 
used experimentally, but as yet is not ac- 
cepted as a regular procedure. 

Syphilis 

Considerable importance has been at- 
tributed to the Roentgen diagnosis of 
osseous syphilis. Recent studies, how- 
ever, have indicated that only a small 
percentage of children born of luetic 
mothers reveal bone changes during the 
first 10 days of life. In a much larger 
group the bone manifestations of con- 
genital syphilis, do not appear until sev- 
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eral months later. This reemphasizes 
the importance of re-examining children 
suspected of having congenital lues, sev- 
eral times during the first year of life. 19 
In addition, it must be appreciated that 
the Roentgen bone changes once con- 
sidered pathognomonic of syphilis may 
be closely simulated by nonluetic dis- 
eases. Among these confusing condi- 
tions are bacteremia , erythroblastosis 
foetalis, hemolytic anemia, birth injuries, 
leukemia and congenital biliary condi- 
tions . 20 > 21 

Cystine Urinary Calculi 

The incidence of cystinuria in the 
population at large is probably not more 
than 1 in 1000. About 2.5 per cent of 
cystinurics develop cystine urinary cal- 
culi. The relative frequency of cystine 
calculi to other urinary stones is esti- 
mated at about 1 per cent. The majority 
of these stones are found in males and, 
as a rule, are usually bilateral. 

Whereas pure cystine stones once 
were considered nonopaque to Roentgen 
rays, with improvement in Roentgen 
technic many of these stones are now 
seen roentgenographically. Pure cystine 
stones, as a rule, have a waxy appear- 
ance. They are of homogenous density 
and may be single or multiple. The 
stones are usually round and have a 
smooth contour. They are not as well 
visualized as urinary calculi containing 
calcium and phosphorus. There is a dis- 
tinct tendency toward staghorn forma- 
tion of cystine calculi. The condition 
is frequently bilateral. 

Cystinuria is apparently hereditary in 
many individuals. 

Symptoms due to cystine urinary cal- 
culi do not differ from the symptoms 
manifest in patients suffering with 
other forms of calculi. Symptoms are 
more usually bilateral, however, and the 
amount of hematuria is out of propor- 


tion to the difficulty encountered with 
the stones. The decomposing urine gives 
off a vile odor of hydrogen sulfide. The 
finding of cystme crystals in the urine 
is only presumptive evidence, as chemi- 
cal analysis of the stone alone will de- 
termine the degree of purity of the 
cystine calculus. 

As cystine is known to be soluble in 
alkalis, the treatment of this condition 
depends upon keeping the urine con- 
stantly alkaline. 22 

Caisson Disease 

Caisson disease is due to the too rapid 
removal of an individual from the de- 
compression chamber, as a result of 
which nitrogen is liberated as a gas from 
various portions of the body. Since fat 
dissolves much more nitrogen than other 
tissues of the body, lipoid tissues suffer 
the most damage m caisson disease. 

The acute symptoms of caisson dis- 
ease may be referable to the spinal cord, 
brain, subcutaneous tissues, abdomen or 
limbs. The chronic lesions include path- 
ologic changes in the bones of joints, 
spinal cord damage and impairment of 
hearing. 

Roentgenographically, caisson disease 
of the bone is characterized by irregular 
areas of increased density involving the 
medullary portions of the bone. As a 
rule, ends of the long bones are 
primarily involved. Marked articular 
changes suggesting a mixed type of ar- 
thritis characterize the condition. The 
Roentgen appearance of caisson disease 
in bones is almost pathognomonic of 
the condition. 23 

Cardiovascular Dynamics 

Various methods have been developed 
for the study of the dynamics of the 
heart and vessels. One of these, the ky- 
mographic method, has been designed to 
automatically record the function of the 
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heart and great vessels by a series of 
outward movements. Such cardiac and 
vascular movements are frequently so 
minute and rapid that their details can- 
not be discerned by the naked eye. 

An analysis of a Roentgen kymogram 
reveals the general outline of the heart 
and great vessels, with depressions and 
elevations of varying dimensions along 
their margins. The extreme edge of the 
depression indicates complete contrac- 
tion of the heart, while the apex of the 
elevation or wave indicates complete re- 
laxation. Qose inspection of these de- 
pressions and elevations in the kymo- 
graphic exposure permits one to make 
deductions concerning the state of the 
heart. It is a permanent record of a 
fluoroscopic observation. 

As a result of coronary artery disease , 
fibrotic changes may occur in the mus- 
culature of the heart, thereby impairing 
the contractility of the musculature 
which is manifest in the Roentgen ky- 
mogram by diminished or complete ab- 
sence of pulsation. In enlargement of 
the heart due to any form of cardiac dis- 
ease, the entire organ or any one or 
more of its chambers may owe its prom- 
inence to hypertrophy or dilatation or 
both. In a cardiac enlargement due to 
hypertrophy, the pulsation of the heart 
border may be increased in the early 
stages and decreased later as a result 
of fibrosis or degenerative changes in the 
cardiac musculature. Cardiac enlarge- 
ment due to dilatation is usually associ- 
ated with diminished pulsation. Patients 
with chronic valvular disease present 
variations in pulsations in different por- 
tions of the heart, depending upon the 
character and location of the valvular 
disease. Indeed, the picture of different 
forms of valvular disease as registered 
in the kymograph is typical. 

In differentiating between mediastinal 
tumors and aneurisms, great reliance is 


placed upon the presence or absence of 
pulsation. Roentgen kymographic stud- 
ies have shown that mediastinal tumors 
and aneurisms may show expansile pul- 
sations and transmitted pulsations, de- 
pending upon the stage of the disease. 
These observations emphasize the im- 
portance of depending upon criteria 
other than expansile or transmitted pul- 
sations when the differential diagnosis 
between aneurisms and tumor mass be- 
comes necessary. 

In an attempt to evaluate the merit 
of Roentgen kymography, over 500 pa- 
tients were examined fluoroscopically 
and then by means of the Roentgen 
kymograph. An opinion was offered con- 
cerning the cardiovascular system fol- 
lowing fluoroscopy which was then com- 
pared with the Roentgen kymographic 
study. In the vast majority of cases 
Roentgen kymography acted only as 
a confirmatory procedure. Whereas, 
Roentgen kymography rarely was of 
direct aid in diagnosis, following careful 
fluoroscopy it served as a valuable aid 
to confirm the roentgenoscopic and 
roentgenographic findings. 24 

Roentgenographic Findings in 
Neurocutaneous Syndromes 

The subject of neurocutaneous disease 
may be considered from the standpoint 
of the 4 outstanding clinical entities 
which it includes, i. e., ( 1 ) tuberous 
sclerosis, (2) neurofibromatosis, (3) an- 
giomatosis cerebri, (4) von Hippel-Lin- 
dau’s disease. Tuberous sclerosis is a 
rare condition which may present the 
following symptoms : epilepsy, mental 
deficienty, acneform facial rash and con- 
genital tumors of the eye. The pathology 
of tuberous sclerosis is extremely com- 
plex. The condition obtains its name 
from the potato-like sclerotic patches 
which are scattered indiscriminately over 
the brain. The tuberous sclerosis nod- 
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ules feel like a piece of hard paraffin. 
They show a remarkable resemblance to 
hypertrophic keloid formations and his- 
tologically are characterized by neurog- 
lial proliferations. The tumors have been 
found in various portions of the body 
associated with the brain lesion. In- 
deed, tuberous nodules have been found 
in the absence of the brain lesion. 

The usual history of tuberous scle- 
rosis is that of a mild epilepsy which 
becomes constantly worse with age and 
ultimately may be directly responsible 
for death. 

The cutaneous lesions which may be 
associated with tuberous sclerosis may 
be described as an acneform eruption 
usually involving the nasolabial folds. 
The dermatologic manifestations of 
tuberous sclerosis (adenoma sebaceum) 
are of paramount importance in estab- 
lishing a diagnosis. 

Occasionally subungual and periun- 
gual fibromas which looks like warts 
may constitute the chief complaint of 
the syndrome. Congenital tumors of the 
retina have been described. 

The outstanding finding in the classi- 
cal case of neurofibromatosis is the large 
number of fibromas which may cover 
a part or almost the entire skin surface. 
Pigmentary disorders in the form of 
spots or pigmented moles are frequently 
associated with neurofibromatosis. This 
oddity is frequently complicated by 
eighth-nerve tumors and other cranial 
nerve tumors. Nodular mediastinal tu- 
mors and large bone defects due to 
neurofibromas have attracted consider- 
able attention. 

An important conception in the under- 
standing of vascular tumors of the brain 
is the finding of most malformations 
supratentorially and most neoformations 
subtentorially. Cavernous angiomatosis, 
with or without calcification, is found 
above the tentorium. Typically, angio- 


blastomas are found in the cerebellum. 
The frequent association of vascular 
neval of the face with supratentorial an- 
giomas is of diagnostic importance. 
These neurocutaneous syndromes pro- 
duce many characteristic roentgeno- 
graphic findings. Encephalograms fre- 
quently reveal the tuberous nodulations 
within the internal cerebrospinal path- 
ways. Osseous defects and nodulations 
in the mediastinum are characteristic of 
neurofibromatosis. Intracranial calcifi- 
cation associated with the cutaneous 
manifestation of neurocutaneous syn- 
dromes are of considerable diagnostic 
importance . 25 

Lipoid Pneumonitis 

That aspiration of fats and oils into 
the lungs may give rise to a special 
type of pneumonitis has been known for 
years. It was not until recently that it 
was realized that lipoid disease of the 
lung occurs often enough to make it a 
relatively important pathologic and clin- 
ical entity. 

Almost any oil, mineral, animal or 
vegetable in origin, may produce the 
disease. The wide use of liquid petro- 
latum makes it the most frequent of- 
fender. 

Pathologically, the disease is charac- 
terized by its peculiar localization. It 
affects predominately the basal and para- 
mediastinal portions of both lungs. 
Masses of phagocytes invade the alveoli 
and take up the collection of oil. They 
then enter the perialveolar tissues and 
obstruct lymphatics and form tumefac- 
tions like paraffinomas. Marked fibrosis 
ensues, bronchioles become constricted 
and many alveoli dilate or collapse. As 
the result of infection, acute, recurring 
or migratory bronchopneumonia may de- 
velop. Reactions to the animal oils have 
been the most severe. 
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In complicated cases, the signs and 
symptoms are meager. Cough, produc- 
tive or unproductive, is common. He- 
moptysis occurs often. The patients are 
usually afebrile. The physical signs art 
not pronounced or in proportion to the 
extent of the disease. When broncho- 
pneumonia complicates the lipoid affec- 
tion, fever, dyspnea, cough, and physical 
signs characterize the process. 

Lipoid pneumonitis plus bronchopneu- 
monia is a grave combination of dis- 
eases and is often fatal, especially in 
infants. Mild or severe cases of un- 
complicated pneumonitis, however, im- 
prove rapidly if further aspiration of 
oil is stopped. 

Roentgenographically, early mild un- 
complicated cases reveal fleck-like shad- 


ows in the basal and central portions of 
both lower lobes. The right lung usu- 
ally shows more involvement than the 
left. The flecks extend to the periphery 
and look like miliary mottling. With 
advancement of the disease, the pul- 
monary markings become more ac- 
centuated and nodular. In several cases 
discrete and confluent shadows of con- 
solidation become evident. Later, fibrosis 
with dense, sharply-defined irregular or 
rounded shadows, varying in size and 
number, appear. Atelectasis, compen- 
satory emphysema and effusion may also 
be evident. When bronchopneumonia 
develops, the roentgenologic signs be- 
come more extensive and complex, de- 
pending upon the degree of infection 
present. 26 


SKIN REACTIONS 

By Philip J. Hodes, B.S., M.D., Sc.D. (Med.) 


Since the skin reaction has been ac- 
cepted as a measure of biological affec- 
tiveness, it is important to know if 
similar skin reactions can be obtained 
by the use of kilovoltages above the 200 
range as those produced by 200 Kv. 
radiation. In order to obtain this infor- 
mation, opposite sides of the same indi- 
vidual were treated in as nearly corre- 
sponding areas as was possible. One 
day the right half of the pelvis was 
treated with 200 Kv. and the next 
day the left half of the pelvis was treated 
with 1000 Kv. radiation. By this method 
the opposite sides of the same patient 
could be compared as to skin effect. 
These studies showed that similar skin 
reaction could be produced by 200 Kv. 
and 1000 Kv. radiation. The physical 
doses as measured by an ionization 
chamber necessary to produce the same 
skin effect was not the same. It re- 


quired approximately 25 per cent more 
roentgens in total skin dose of the 1000 
Kv. radiation. 

To produce these similar reactions 
the fractional daily doses as well as the 
total doses had to be biologically equiva- 
lent and the total time elapsed also had 
to be the same. 

The fact that patients treated with 
1000 Kv. radiation required approxi- 
mately 25 per cent more roentgens to 
produce a skin effect comparable to the 
skin erythema obtainable with 200 Kv. 
radiation does not mean that larger 
doses of supervoltage radiation can be 
given with less skin effect. What is 
meant is that it takes a greater number 
of roentgens as measured by a thimble 
chamber to produce the same effect. It 
would seem therefore, if it takes more 
roentgens to produce the same effect on 
the skin that it might take more roent- 
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gens to produce the same tumor effect, until physicists are able to accurately 
It would seem better, therefore, to use determine ionization of rays emitted by 
the term “biologically equivalent” doses supervoltage machines. 27 


ROENTGEN-RAY TREATMENT OF 
DIPHTHERIA CARRIERS 

By Philip J. Hodes, B.S., M D., Sc.D. (Med.) 


Considerable attention has been paid 
to the prevention of diphtheria. While 
immunization has played a major role 
in the public health program for the 
control of diphtheria, little has been 
done to take care of diphtheria carriers. 

By definition, a diphtheria carrier is 
a person who harbors virulent diph- 
theria bacilli for a period of 21 days or 
more after an attack. Various methods 
have been suggested for controlling 
diphtheria carriers, among which may 
be included painting the throat with 
iodine, formaldehyde and other types of 
sprays. Tonsillectomy and adenoidectomy 
have been tried. Antitoxin has been 
used but seems to have no direct action 
on the bacilli. 

Recently, high voltage irradiation 
has been employed, using rays generated 
at 200 Kv. filtered through 0.5 mm. 
Cu + 1 mm. Al. at a distance of 50 cms. 
Treatment was directed into both sides 
of the neck centering over the tonsils. 
Patients received 150 r to each tonsillar 
area at 1 sitting, 3 such treatments being 
given at intervals of 1 week. Cultures 
taken after the completion of this series 
of treatments were negative in the vast 
majority of instances. 28 
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ABDOMINAL SURGERY 

GENERAL CONSIDERATIONS 

By Millard N. Lawrence, M.D. 


Incisions 

The principles governing incisions 
through the abdominal wall are simple, 
according to McGregor 1 : ( 1 ) They 
must give ready access to the part to be 
investigated; and (2) they must not 
weaken the abdominal wall. These prin- 
ciples are best obtained by observance 
of certain rules. 

Muscles — In dealing with muscles, 
(1) whenever possible, muscles should 
be mobilized and displaced rather than 
cut; (2) if the muscles must be cut, 
they should be split in the direction of 
their fibers rather than cut across; (3) 
the rectus muscle deserves special con- 
sideration because of the peculiarities of 
its nerve supply and its investment by a 
fascial sheath. The nerve supply of the 
muscle is segmental from the lower 6 
thoracic nerves ; the muscle therefore may 
be cut transversely without impairment 
of its nerve supply. When the sheath 
is opened, the muscle may be displaced 
medially or laterally ; it is firmly fixed to 
its anterior sheath by the tendinous in- 
scriptions and, also, the outer part of 
the muscle is relatively fixed by the en- 
trance of its nerve and blood supply in 
this region. These may be mobilized 
sufficiently to give access to the abdo- 
men along the whole outer border of 
the muscle. Low incisions along the 
outer border of the muscle may divide 
the deep epigastric artery and nerve. 


Retraction of the muscle inward must 
be carefully executed, since there is no 
question but that postoperative thrombo- 
sis frequently owes its origin to forcible 
retraction with damage to these blood- 
vessels. (4) Openings made by the in- 
cision through the different layers of the 
abdominal wall should as far as possible 
not be superimposed. (5) Materials for 
drainage should be inserted through sep- 
arate stab incisions elsewhere, as their 
presence in the main wound may seri- 
ously prejudice the strength of the ulti- 
mate scar. 

Nerves — In dealing with nerves, (1) 
the incision must divide no nerves. The 
main anatomical features concerning the 
nerves to the abdominal muscles are the 
following: (1) They are derived from 
the lower 6 thoracic and the first lumbar 
nerves. (2) They run in the direction 
in which the hands are put in trousers’ 
pockets. (3) They lie between the trans- 
versus abdominis and internal oblique 
muscles alongside the intercostal and 
lumbar arteries to the abdominal wall. 
(4) The nerve supply to the falx in- 
guinalis or conjoined tendon is derived 
from a special branch given off by the 
ilioinguinal nerve. This nerve is in dan- 
ger in the McBurney exposure. Having 
given off this branch, the ilioinguinal 
nerve becomes purely sensory and is 
destined for the skin of the inner part 
of the groin. It emerges through the 
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subcutaneous ring. Here it should be Region 1 — The sacrospinalis muscle 
secured as a routine measure and ex- mass is a vertical column which has a 


cised in all cases to be operated upon 
for inguinal hernia, to avoid trouble- 
some complications which follow its in- 
clusion in scar tissue as a result of the 
hernial repair. (5) The seventh, eighth, 
and ninth intercostal nerves enter the 



Fig-. 1 — Seventh, eighth, and ninth inter- 
costal nerves entering rectus sheath from be- 
neath ninth costal cartilage Black bar shows 
Kocher's incision (drawn too short) Pro- 
longation of lower end of incision would sever 
seventh nerve Further prolongation would 
divide eighth and ninth nerves and paralyze 
half of rectus. A is the seventh, eighth, and 
ninth intercostal nerves bracketed together. 
(McGregor: Internat. Abst. Surg. in Surg., 
Gynec. and Obst.) 

rectus sheath from under the ninth costal 
- cartilage. inJthe region of the -gallbladder- 
angle. As the nerves are bunched to- 
gether here and supply the upper half 
of the rectus muscle, their integrity 
should be rigidly protected. They are 


segmental nerve supply. 

Region 2 — At the outer border of the 
sacrospinalis muscle is found a dense 
fascia, the aponeurosis of origin of the 
transversus abdominis muscle. It is 
formed by fusion of the layers of the 
lumbodorsal fascia. A vertical incision 
through this fascia from the twelfth rib 
to the iliac crest would divide no mus- 
cles but would sever the following nerves : 
The subcostal; the ilioinguinal, and the 
iliohypogastric. 

Region 3 — The area of flat muscles. 
The oblique, external, and internal mus- 
cles, with the transversus abdominis, 
form an extremely powerful muscle mass. 
Incisions may be made anywhere through 
this region provided (1) they are di- 
rected downward and inward in the 
direction of the external oblique, and 
(2) the flat muscles are split in the di- 
rection of their fibers. This is well ex- 
emplified in McBurney’s incision. When 
a larger opening is necessary, all the 
muscles may be divided in the direction 
of the fibers of the external oblique with- 
out jeopardizing very seriously the in- 
tegrity of the abdominal wall. 

Region 4 — The linea semilunaris, i. e , 
the aponeurosis which replaces the lat- 
eral flat muscles at the outer border of 
the rectus. Vertical incisions through 
this region will paralyze the rectus mus- 
cle over a corresponding area, as the 
vessels and nerves to the rectus muscle 
cross this line.' 

Region 5 — This comprises the region 
of the rectus sheath and the rectus mus- 
cle. As a vast majority of abdominal 
incisions are made in relation to this 


in danger in the subcostal incision of 
Kocher. (Fig. 1.) 

Anatomy of Abdominal Wall — The 
anatomy of the abdominal wall is divided 
into 6 regions by this author. (Fig. 2.) 


area, the region deserves special con- 
sideration. The rectus muscle is invested 
by a fibrous sheath which is very strong, 
except over the lower 4 inches of the 
muscle, where the posterior sheath is de- 
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ficient. The muscle fibers are vertical. 
The upper half of the muscle is divided 
into short segments by 3 tendinous in- 
tersections which attach the muscle 
firmly to its anterior sheath but not to 
the posterior. The intersections are trou- 
blesome in mobilization of the borders 
of the muscle. Their presence divides a 



Fig- 2 — Diagrammatic representation of 
right half of abdominal parietes. Observe how 
3 muscle columns alternate with 3 purely fi- 
brous areas. Area 1, sacrospinalis ; area 2, 
fibrous ; area 3, flat muscles ; area 4, aponeu- 
rosis of flat muscles (linea semilunaris) ; area 
5, rectus in sheath ; area 6, linea alba. Dotted 
line shows anatomy of intercostal nerves. (Mc- 
Gregor : Intemat Abst. Surg. in Surg , Gynec. 
and Obst ) 

long muscle into several shorter seg- 
ments, with resulting greater contractile 
efficiency. The blood supply is profuse, 
being derived from the superior and in- 
ferior epigastric arteries, and the lower 
intercostal vessels. The muscle may be 
safely dealt with by any of the following 
procedures : 

1. It may be cut transversely. It is 
wise to stitch the muscle to its anterior 
sheath above and below the proposed 
site of section. This prevents retraction. 

2. The muscle may be split in the di- 
rection of its fibers, with regard to the 
manner in which the nerves enter the 
muscle, but if the splitting is carried out 
for more than 1 inch, the segment of 


muscle medial to the line of cleavage will 
be paralyzed. This is not a disadvantage 
when not more than % inch of muscle 
is medial to the cleavage. 

3. The muscle may be mobilized along 
the whole length or any lesser extent 
of its inner border. Here the anterior 
sheath is dissected off the muscle. 

4 The outer border of the muscle 
may similarly be mobilized in its whole 
length, with regard to the very special 
precautions to conserve the nerve sup- 
ply. In displacing the muscle inward or 
outward, the principle of so planning the 
incision that after closure of the wound 
the intact rectus muscle intervenes be- 
tween the incisions through the anterior 
and posterior sheaths invariably should 
be observed. 

Region 6 — This is the linea alba. 
The fibers of the rectus sheath run trans- 
versely. Vertical incisions through the 
linea alba weaken the abdominal wall by 
virtue of the fact that there is no muscle 
to protect the subsequent scar. Seventy- 
five per cent of the cases of “burst” ab- 
domen involve midline subumbilical 
incisions. 

Principles of Abdominal Incisions 
— The principles which should govern 
abdominal incisions become very simple 
when it is realized that only 2 of the 
regions of the abdominal parietes may 
with propriety be attacked in gaining 
access to the peritoneal cavity. The purely 
fibrous regions should never be divided 
vertically. The area of the flat muscles 
may be penetrated preferably by the grid- 
iron method, but, when essential, by 
through-and-through incisions. A verti- 
cal incision near the midline may be 
combined with a transverse splitting of 
the rectus muscle, or both recti may be 
divided. A transverse gridiron incision 
may also be combined with a vertical 
incision (near midline) to give increased 
exposure. 
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The realization of the principles set 
forth enable correct incisions to be made 
through any part of the abdominal wall. 
Some common exposures : 

Approach to Gall-Bladder — This 
may be made by vertical, rectangular, or 
oblique incisions. The vertical incision 
is the usual paramedian one. This ex- 
posure presents the indubitable advan- 
tage that it may be extended to any 
length. The rectangular incision is merely 
the paramedian incision combined with 
transverse division of the rectus muscle. 
It is used when the vertical incision 
gives insufficient access. The oblique 
incision is associated with the name of 
Kocher. It is essentially a transection of 
the rectus muscle below and parallel to 
the costal margin. No other incision 
made with regard to the integrity of the 
abdominal wall gives such good access. 
It presents, moreover, the enormous ad- 
vantage that only a small part of the 
stomach comes into the field of opera- 
tion. The incision should end at the 
outer border of the rectus. As originally 
described, the incision was continued 
down through the linea semilunaris for 
1 inch or more. If this is done, several 
of the nerves to the rectus muscle will 
certainly be divided, with resultant 
paralysis. 

Exploratory Incision — This is a 
right paramedian incision at the level of 
the umbilicus. Most areas of the ab- 
domen, excepting the most lateral, may 
be reached through paramedian incisions 
placed to one or the other side of the 
umbilicus. All the abdominal work of 
the gynecologist may be carried out 
through a right or left paramedian in- 
cision extending from the pubis upward 
for the requisite length. 

.Access to Appendix — (1) McBur- 
ney Incision — This is placed with its 
center at the junction of the lateral with 
the middle-third of the right spino- 


umbilical line. It is made in the direction 
of the fibers of the external oblique mus- 
cle and is vertical to the line mentioned, 
which is at the midpoint of the incision. 
The external oblique is split in the direc- 
tion of its fibers, the internal oblique and 
transversus abdominis muscles being sim- 



Inter costal 


nerves 



Fig 1 . 3 — How extensive access may be ob- 
tained by combining a vertical incision ( AB ) 
with an oblique incision CSC)* No nerves are 
injured. (McGregor: Internat. Abst. Surg. in 
Surg., Gynec. and Obst ) 


ilarly split in the direction of their fibers. 
Care must be taken not to damage the 
ilioinguinal nerve. Another disadvantage 
is that in enlarging the incision medial- 
ward the rectus must be retracted me- 
dially and the segmental nerves and 
blood-vessels may be injured. 

(2) Pararectal Incision — This is made 
exactly as the McBumey but it is cen- 
tered at the junction of the inner with 
the middle-third of the right spino- 
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umbilical line. The anterior rectus sheath 
is cut 1 inch medial to and parallel with 
the outer border of the muscle. The 
sheath is dissected laterally off the mus- 
cle, the latter retracted in, and the pos- 
terior sheath and peritoneum are divided 
in the same line as the anterior, great 
attention being paid to the nerves of the 
rectus. The incision is valuable in that 
it may be extended for any length and 
because the subsequent scar is sound. 
The incision becomes a weak one if 
drainage material is inserted through it 
into the peritoneum, as the rectus mus- 
cle is prevented from occupying its nor- 
mal position and protecting the scars in 
the anterior and posterior layers of the 
sheath. Stab drainage should be used. 

(3) Paramedian Incision — This is 
used when the diagnosis is in consider- 
able doubt. 

Transverse Abdominal Incision — 
This is discussed by Gurd. 2 The major 
disadvantage of this incision (Fig. 4), 
no matter how fashioned, is that the apo- 
neurotic structures are cut across the 
direction of their strong fibers, i. e., at 
right angles to the line of greatest strain. 

The transverse incision is more ana- 
tomical, and if properly fashioned, makes 
it easier to expose and operate upon 
the abdominal viscera. Since less force- 
ful retraction is required, less trauma is 
inflicted on the abdominal wall, and hem- 
orrhage, infection, and shock are less 
likely to occur. The author is of the 
opinion that patients with transverse sec- 
tion of the upper abdomen have much 
less postoperative pain and are able to 
cough with little distress. They there- 
fore can clear the bronchi of mucus and 
mucopurulent plugs. Gurd also considers 
that this type of incision produces much 
less postoperative hernia, painful scar, 
and fixation of the abdominal viscera 
than the vertical incision. 


Whether the incision is to be above or 
below the umbilicus, it should never be 
made further away from this structure 
than 1 inch (2.5 cm.). If the incision 
be placed further away from the umbili- 
cus, a sufficiently long incision may not 
be possible in consequence of the fact 



Fig A — Diagram illustrating abdominal wall 
to show site of recommended incisions 

Skin incision for cholecystectomy 

and exploration of bile passages. Resection 
of hepatic flexure A. For gastrotomy or gas- 
troenterostomy B . 

Skin incision for appendectomy 

and exploration of pelvis and terminal ileum. 

Skin incision for splenectomy. 

Resection of splenic flexure. 

x x x x Skin incision for resection of de- 
scending colon, abdominoperineal resection. 
(Similar incision on opposite side for opera- 
tions within pelvis may be used.) (Gurd: 
Canad. M. A. J ) 

that either the rib border or the pelvic 
bone is encountered. 

Although most cholecystectomies and 
all appendectomies can be performed 
easily without division of the rectus mus- 
cle, no attempt should be made to save 
this structure at the expense of inade- 
quate exposure. Sound healing can be 
expected in all cases, except, occasionally, 
in the presence of cachexia of phagedenic 
infection. 

Disruption of Postoperative 
Abdominal Wounds 

Donald 8 analyzes 27 cases of wound 
disruption that occurred at the Hillman 
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Hospital during the past 5 years and 5 
seen in private practice. These disrup- 
tions were encountered in S603 consecu- 
tive laparotomies, an incidence of 0.53 
per cent. This figure probably does not 
represent the true incidence, as the cases 
are not all properly recorded. This is 
true especially of cases of incomplete 
disruption and those treated by strapping 
and not by secondary closure. Many her- 
nias, not explained on the basis of gross 
infection, may be the result of unrecog- 
nized incomplete disruption. Upper ab- 
dominal incisions disrupted in 15, or 47 
per cent, of the group; midabdominal 
in 6, or 19 per cent ; and low abdominal, 
in 1 1 cases, or 34 per cent. 

The greatest number occurred in the 
winter, suggesting the importance of 
respiratory infections and cough as an 
etiologic factor. Excessive intra-abdomi- 
nal pressure, whether from cough, vomit- 
ing, distention or undue activity of the 
patient, appears to be the most important 
cause. Faulty or too quickly absorbable 
suture material, infection, hematoma, al- 
lergy and poor healing power of the 
tissues are thought to be secondary 
factors. 

Close observation of the wound will 
make it possible to recognize disruption 
before it is complete and to institute 
proper treatment. Conservative treat- 
ment by strapping rather than a routine 
immediate secondary closure is recom- 
mended. The mortality rate in the au- 
thor’s series was 28 per cent; 33 per 
cent following secondary closure and 10 
per cent following conservative treat- 
ment by strapping. 

Penetrating Wounds of the Abdomen 

Storck 4 personally managed 46 cases, 
35 of which were gunshot wounds and 
11 stab wounds. He states that facilities 
for quick transportation, arrangements 
to shorten the preoperative duration of 


the injuries, and provisions for promptly 
combating shock and hemorrhage are 
important in the management of pene- 
trating wounds of the abdomen. 

Symptoms — In penetrating wounds 
of the abdomen the symptoms are often 
indefinite. Pain is frequently slight or 
absent. Penetrating wounds of the ab- 
domen which occur via the gluteal, 
sacral, or perineal regions are particu- 
larly likely to be overlooked because of 
the frequent absence of early symptoms. 

Physical Findings — In penetrating 
wounds of the abdomen these may be 
misleading. Tenderness and rigidity are 
not constantly present. Examination of 
the urine for gross or microscopic blood 
should be made in order to reveal or 
confirm the presence of injuries of the 
urinary tract. Red blood-cell counts and 
hemoglobin determinations may be mis- 
leading or late indicators of hemorrhage. 
X-ray examination is often of value and 
assistance in the preoperative determina- 
tion of probable injuries. 

Diagnosis — The recognition of asso- 
ciated injuries, particularly those of the 
chest, is important in the management 
of this type of wound. The study of 
wounds of entrance and exit may indi- 
cate whether or not penetration of the 
abdomen has occurred. When there is 
uncertainty concerning penetration, ex- 
ploratory celiotomy usually should be 
performed. Even when the wounds have 
been produced by small-sized shot, ab- 
dominal exploration should be done. 

Treatment — A short interval be- 
tween the time of injury and that of 
operation usually is favorable in its in- 
fluence on the outcome, but operations 
should be delayed until patients have at 
least recovered considerably from shock. 
In penetrating wounds of the upper ab- 
domen, operation may be necessary and 
is relatively safe during a longer period 
than in wounds which involve the lower 
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portions of the abdomen. Prolonged 
shock produces irreversible deleterious 
effects ; therefore, attempts should be 
made to rapidly combat shock and hem- 
orrhage. The extent of hemorrhage 
largely determines the outcome in pene- 
trating wounds of the abdomen. Trans- 
fusions during and shortly after opera- 
tion, and totaling as much as 3 quarts 
(3000 cc.) may be necessary. Trans- 
fusions should, whenever possible, dis- 
place saline or glucose infusions. 

Spinal anesthesia may be employed 
to advantage in selected cases. 

Unexpected and unpredictable visceral 
injuries which proved to be due to the 
position of the patient, or the phase of 
respiration at the time of injury, were 
frequently observed. 

The total number of perforations of 
either hollow or solid viscera was only 
slightly less in the group which lived 
than in the group which died. Whenever 
perforation of 1 wall of a hollow viscus 
is detected, the opposite wall of the vis- 
cus should be examined for possible 
injury. The mortality rate was unusually 
low in the group of cases with injury of 
the large intestine, probably because of 
the relatively small amount of spillage 
which accompanies such injuries. In- 
juries of the gall-bladder, bile-ducts, 
pancreas, and kidneys are extremely 
serious. Perforations of the spleen usu- 
ally require splenectomy. Lacerations 
of the liver causing hemorrhage may 
sometimes be sutured satisfactorily, but 
in other instances hemorrhage from lac- 
erated surfaces of the liver can best be 
controlled by means of packs. Unre- 
paired perforations are frequently dis- 
covered at autopsy. 

Because of the important relationship 
between hemorrhage and mortality, at- 
tention during operation should be di- 
rected first to the arrest of bleeding. 
Time-consuming procedures, such as in- 


testinal resection, should be avoided 
whenever possible. Enterostomy is usu- 
ally ineffectual, and has been displaced 
by better methods of preventing or com- 
bating ileus. Drains introduced into the 
peritoneal cavity are usually unnecessary 
and undesirable, but drainage of the 
abdominal wall should be instituted 
when hollow viscera have been per- 
forated. Silk or cotton sutures and 
ligatures are superior to catgut for the 
repair of hollow viscera and for the 
closure of the abdominal wall. Irriga- 
tion of the peritoneal cavity is futile but 
it is desirable to suck out or pick out 
from the peritoneal cavity liquid blood, 
blood clots, detached particles of viscera, 
intestinal contents, and foreign bodies. 

Postoperatively, the application of 
heat to the abdomen, the administration 
of large doses of morphine, the estab- 
lishment of gastroduodenal suction 
drainage, the avoidance of enemas and 
flushes, and the infusion of glucose and 
lactated Ringer’s solution are effec- 
tive measures in preventing or reducing 
the severity of ileus and peritonitis. 
Oxygen therapy may be used to ad- 
vantage in certain cases. Chemothera- 
peutic agents such as sulfanilamide and 
sulfapyridine may prove of value in 
reducing the mortality from peritonitis. 

Desoxycorticosterone acetate, or 
other preparations containing the adre- 
nal cortex hormone, may benefit those 
cases in which peritonitis is anticipated. 
Vitamins should be administered paren- 
terally or orally. Lyophiled serum or 
whole-blood transfusions are some- 
times necessary for the maintenance of 
plasma protein at normal level. 

The mortality of penetrating wounds 
of the abdomen is disappointingly high. 
In the present series, the mortality in 
the stab- wound cases was 27.2 per cent; 
the mortality in the gunshot-wound cases 
was 40 per cent. 
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Ritter 5 considers that the 2 main 
causes of death in gunshot injuries of 
the abdomen are hemorrhage and peri- 
tonitis. He states that spinal anesthesia 
is contraindicated because it may pro- 
duce or aggravate shock. Ether is most 
widely used and he has used sodium 
pentothal in 2 cases with satisfactory 
results. He further states that the neces- 
sity for speed (the operative time should 
not be longer than 1 hour) should not 
result in hasty exploration. The post- 
operative treatment should include the 
use of antitetanic and gas bacillus 
serum. 

Factors in Diagnosis of Abdominal 
Disease 

Interrelationship of Surgical Con- 
ditions of Pelvic and Abdominal 
Viscera — Bainbridge 6 states that there 
are so many conditions of the pelvic 
cavity correlated with pathology in the 
upper abdomen, and vice versa, that any 
surgeon entering either cavity should be 
able to cope adequately as far as pos- 
sible with conditions that are present in 
the entire area. It is often a matter of 
judgment, when there is much pathology 
present, to determine which is of pri- 
mary importance and which is secondary. 

The visceral anatomy of the abdomen 
and pelvis, when studied in a prone 
body, does not always give a correct pic- 
ture of many conditions from which the 
patient suffers. The surgeon must visual- 
ize the organs in the upright position 
and the effect of sitting or walking dur- 
ing two-thirds of the daily 24 hours. 
In demonstrating the importance of this 
point the writer often has placed the pa- 
tient, with the abdomen open, in the 
Trendelenburg position and then in the 
reverse Trendelenburg position. Condi- 
tions otherwise obscured or apparently 
absent then come into view and can be 
dealt with more adequately. 


The author selected 18 case studies 
from a group of many thousands. These 
were presented because they had been 
operated upon some years ago and an 
adequate follow-up record was available 
in each instance. He is able to show by 
this review that abdominal and gyneco- 
logical surgery are in the same family 
and that any limited viewpoint on the 
part of the ultra-specialist may cripple 
his surgical work, with often the same 
effect on the patient. 

The Kidneys — Guardabassi 7 states 
that Roentgen examination of the empty 
abdomen may in some cases give inter- 
esting information concerning the loca- 
tion and form of the kidney, but exam- 
ination must always be completed by 
pyelography. Either method may be 
used, depending on the case, but retro- 
grade pyelography presents the advan- 
tage of giving the clearest pictures and 
is absolutely indicated in the presence 
of pararenal tumor because the other 
method frequently gives no picture of 
the pelvis and ureter in cases of this type. 
The author’s observations in 27 personal 
cases confirm the fact that descending 
pyelography usually does not give any 
picture of the urinary passages on the 
side on which the abdominal tumor ex- 
tends most ; retrograde pyelography only 
can then give the required information 
of the anatomical condition of the in- 
volved organ. The 2 methods, however, 
must be considered as complementing 
each other. Two of his cases showed 
that the renal changes are reversible by 
Roentgen therapy. 

There are no changes in the location 
and form of the urinary passages which 
are more or less characteristic for 1 
or another tumor ; aneurism of the aorta 
may cause the same displacements as a 
tumor of the lumbo-aortic lymph-nodes 
or an extrarenal hypernephroma. Among 
the author’s series, there were 15 retro- 
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peritoneal tumors. There was more or 
less marked displacement of the kidney 
and ureter in 8 cases, while morpho- 
logical or functional changes were noted 
in 6, and it is logical to think that dis- 
placements would have been found in 
some of the latter cases if retrograde 
pyelography had been used. Conse- 
quently, retroperitoneal tumors nearly 
always cause changes in the location 
or at least in the form of the urinary 
passages. On the other hand, Foerstel 
has claimed that there is always a pyelo- 
ureteral congenital dystopia in endo- 
peritoneal tumors which are accom- 
panied by renal displacement. This is 
not always true, because the Roentgen 
criterion to determine whether a pyelo- 
ureteral ectopia is congenital or not 
rests on the demonstrable length or 
shortness of the ureter. This criterion 
may lead to false interpretations when 
the following 2 basic factors are not 
taken into account: (1) Descending 
pyelography gives no result in renal 
compression; and (2) unless special 
precautions are used, retrograde pyelog- 
raphy does not show the exact length 
of the ureter, but only the length of the 
opaque catheter which straightens small 
curves and reaches the pelvis by the 
shortest route. The author’s cases show 
that the renal pelvis and ureter are only 
rarely displaced by endoperitoneal tu- 
mors; on the other hand, these cases 
often present a change in the renal func- 
tion revealed especially by more or less 
marked pyeloectasia. 

Occlusion of Abdominal Aorta — 
The syndrome of complete occlusion of 
the abdominal aorta presents the classic 
symptoms of an acute onset with severe 
pain and loss of sensation in the legs, 
absence of arterial pulsations and rapidly 
progressive ascending gangrene of the 
lower extremities with fatal outcome. 
Gross and Philips 8 made a study of pa- 


tients in whom complete obstruction of 
the aorta at its bifurcation was found 
at post mortem. The clinical picture was 
not at all constant. Of this study of 7 
cases, 4 were patients with atherosclero- 
sis of the coronary arteries and aorta, 2 
with diffuse vascular disease involving 
the venous system, and 1 with chronic 
rheumatic cardiovalvular disease, auricu- 
lar fibrillation and a ball-valve thrombus 
of the left auricle. The classic clinical 
picture occurred in only 1 of the first 
group of 4 cases. In another of this 
group there was nothing in the clinical 
course to suggest involvement of the 
aorta but at post mortem the bifurcation 
was completely occluded by an old gray 
thrombus. Of interest in the other 2 
cases was the rapid progress of gan- 
grene with speedy involvement of the 
opposite extremity. In the 2 cases with 
diffuse vascular disease, the aortic in- 
volvement seemed to be a mere inci- 
dent in the course of a progressive dis- 
ease involving the entire arterial tree 
with an arteritis in 1 and venous in- 
volvement in the other. The last case 
resembled in almost every detail the 
cases described in the literature in which 
complete occlusion at the bifurcation of 
the aorta occurred as a complication of 
chronic rheumatic heart disease with ar- 
rhythmia and intracardiac thrombi. 

The differentiation of embolism from 
thrombosis as a cause of occlusion of 
the aorta is difficult. The authors believe 
that the departure from the classic clini- 
cal syndrome in 6 of their 7 cases was 
probably due to (1) differences in the 
rate of progression of the occlusion, (2) 
the presence of an adequate collateral 
circulation, and (3) subsequent develop- 
ment of a more efficient anastomotic cir- 
culation. 

Dystrophic Calcifications of Ab- 
domen — Parola 9 discusses the dystro- 
phic calcifications of the abdomen en- 
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countered in the parenchyma of an organ 
or in pathological tissues. 

1. Peritoneal Calcifications — These 
present such variations in localization 
and form that they cannot be classified ; 
besides, they may simulate calculi be- 
longing to various organs. They may 
represent remnants of tuberculous peri- 
tonitis; irregular, multiple, and mobile 
epiploic incrustations ; meconium con- 
cretions; round eggs of parasites; par- 
ticles of echinococci, calcified echinococ- 
cus cysts of regular round contour and 
varying size ; real peritoneal calculi with 
opaque nuclei separated by more trans- 
parent and irregular spaces ; and mesen- 
teric cysts which are recognized by their 
spherical form and stratification. 

2. Calcified Lymph-nodes — These 
are most frequently mesenteric or retro- 
peritoneal ; isolated ; small, round, or 
irregular ; and present an opacity similar 
to that of bone. They may be mesocolic, 
gastric, hepatic, or splenopancreatic. 
Lateral exposure is recommended for 
their recognition and they must be dif- 
ferentiated from renal calculi and cal- 
culi of the urinary passages. 

3. Phleboliths — These occur in al- 
most one-third of the adults; they are 
from 2 to 5 mm. thick and increase in 
length with the age of the patient ; their 
density is that of bone cortex, their con- 
tour is well defined, and they usually are 
placed in a row. They are found in the 
pelvis, usually at the level of the ischiatic 
spine or along the upper border of the 
pubis ; they are symmetrical and bilateral, 
roundish or oval, and have a more 
opaque center. They may be found along 
the ureters and must be differentiated 
from ureteral calculi which are located 
more craniad than the phleboliths. 

4. Calcification of Arteries — This 
is easily recognized by its cylindrical 
shadow with double contour, slightly 
waving course, and more opaque patches 


due to large calcified plaques. According 
to the degree of linear margins or as a 
homogenous streak, it may present gran- 
ulations or rings. Arteriography is use- 
ful to study calcification and avoid con- 
fusion. Calcification of aneurisms of the 
aorta is more or less regularly annular 
and found in concentric layers; that of 
the renal arteries is rare. 

5. Calcifications of Digestive Tract 
— These include enteroliths, which are 
found especially in the colon and the 
appendix and at times in diverticula of 
the intestinal wall: they are round, cy- 
lindrical, or oval and are formed around 
a nucleus of varying extraneous mate- 
rial. The opaque meal is useful for their 
recognition. Tuberculous processes and 
tumors of the intestine and also the 
wall of the stomach may be calcified. 

6. Calcification of Hepatic Paren- 
chyma — This is rare. Calculus of the 
intrahepatic biliary tract must be ex- 
cluded by its lack of homogenous ap- 
pearance, but the differential diagnosis 
is difficult and is usually made at ne- 
cropsy. Phleboliths and calcified echino- 
coccus cysts, larvae of pentastoma den- 
ticulatum or wall of the gall-bladder may 
be encountered. 

7. Calcifications in the Spleen — 
These are still rarer. Anterior, posterior 
and lateral exposures are needed, with 
verification of the mobility of the shadow 
with that of the spleen; stereography, 
pneumoperitoneum, and splenography 
are useful. When the calcification is lo- 
cated in the hypochondrium, that of the 
costal cartilages must be excluded. 

8. Pancreatic Calculi — Calcifications 
found in the pancreas are usually cal- 
culi ; they are located on an oblique line 
from left to right and from above down- 
ward between the twelfth dorsal verte- 
bra and the second lumbar vertebra. 

9. Renal Calcification — This may be 
due to nephrolithiasis, tuberculosis, ab- 
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scess, tumors, mercury-bichloride poi- 
soning, cysts, pseudocysts, and parasites. 
The possibility of retention of opaque 
substance must be considered and peri- 
renal calcifications must be differenti- 
ated Roentgen examination should be 
completed with pyelography. 

10. Suprarenal Calcification — This 
is usually due to tuberculosis, rarely to 
Addison’s disease. Small, semilunar 
opacities are found at the side of the 
spine above the kidney region. 

11. Calcification of Ureters — This 
resembles that of the veins, but has no 
specific characters. 

12. Bladder Calcifications — In the 
bladder, the mucosa may present calci- 
fications in cases of tuberculosis, abscess, 
or toxic necrosis. Among the parasites, 
schistosoma hematobium is most fre- 
quently calcified and found especially 
at the trigonum and ureteral orifices; 
the wall of the bladder infiltrated by 
calcified eggs may give a dense, mas- 
sive shadow. Calculi are differentiated 
from bilharziasis by their form and dis- 
tinct contours. Pyelography and cystog- 
raphy are indicated. 

13. Urologic Calcifications — In 
men, calcifications may be found in the 
prostate, seminal vesicles, and deferent 
ducts. Prostatic calculi are rare; they 
are usually multiple, round, and bilateral 
on the median line about 2 or 3 cm. 
above the symphysis. 

14. Gynecologic Calcifications — In 
women, calcification may occur in the 
ovaries, the tubes, and the uterus. 
The only calcifications demonstrable by 
Roentgen examination are those of fibro- 
myomas. 

Treatment of Abdominal Disease 

In 1938, Lockwood and Ravdin 10 be- 
gan to resort to sulfanilamide in the 
treatment of inflammatory and traumatic 
bowel perforations. Impressed by some 


of the recoveries, they have introduced 
prophylactic use of sulfanilamide in all 
bowel resections. Their series consisted 
of 22 colon resections, 16 for carcinoma 
and 6 for nonmalignant disease. Ileo- 
colostomy was employed in 6 instances. 
In the remainder, the involved bowel 
was resected and 1 or both ends of the 
resected intestine were brought out as 
a terminal or a double-barrel colostomy. 
In no case was there clinical evidence 
of peritonitis during the postoperative 
course. 

In spite of the smallness of this series, 
the authors are encouraged by the pro- 
phylactic sulfanilamide therapy in the 
first year of its trial. In 6 instances of 
inflammatory and traumatic perforation 
of the intestinal tract in which sulfanila- 
mide was used, 4 cases presented at op- 
eration a prognosis which was extremely 
grave. Surgeons have been hesitant about 
employing sulfanilamide and its deriva- 
tives in the prevention and treatment 
of peritonitis of intestinal origin because 
of a well entrenched belief that sul- 
fanilamide is effective only in infections 
due to certain cocci. The authors gained 
the impression that, under special ex- 
perimental or pathologic conditions which 
favor drug action, sulfanilamide may 
have some degree of antibacterial effect 
against almost all species of pathogenic 
bacteria. Peritonitis of intestinal origin 
is a polymicrobic infection, and the bac- 
teria concerned in its production are 
relatively, but not entirely, resistant to 
sulfanilamide bacteriostasis. This bac- 
teriostatic effect may become significant 
in the peritoneal defense against post- 
operative infection if an adequate con- 
centration of the drug is present, if the 
number of contaminating organisms is 
small, if tissue necrosis is minimal and 
if the usual cellular defense is present. 
Clinical experience is as yet insufficient 
to warrant a final conclusion as to the 
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effectiveness of sulfanilamide in the pre- 
vention of peritonitis. 

Interinnomino- Abdominal 
Amputation 

In a further review of the interinnom- 
ino-abdominal operation (hindquarter 
amputation) by Gordon-Taylor, 11 he re- 
ports 1 1 cases done for malignant involve- 
ment of the upper end of the femur, the 
innominate bone, the muscles of Scarpa’s 
triangle and the psoas muscle. The mor- 
tality of the operation is about 1 in 3. 
Any great diminution in the mortality 
rate is hardly to be expected, despite an 
increased familiarity with the operation 
and the great improvement in preopera- 
tive and postoperative therapy. 

The desirability of nerve blocking 
by spinal anesthesia and local in£l- 
tration of individual nerves before 
their division is emphasized. The insti- 


tution of some form of drip infusion, 
before the start of the operation, is also 
recommended, since in this way the in- 
troduction of saline solution or blood 
can be regulated at will, to meet the 
requirements of the patient. 
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APPENDICITIS 

By Frederick A. Fiske, M.D. 


Etiology — More observations on the 
secretory capacity of the cecal append- 
age, the factors which alter its secre- 
tory capacity, and the effects of appen- 
diceal obstruction in 235 rabbits, were 
reported by Dennis 1 and his associates. 
From the observations in these experi- 
ments, the authors conclude that acute 
appendicitis following ligation of the 
base of the rabbit’s cecal appendage must 
develop in the following manner : A rise 
in the intraluminal pressure increases 
the tension on the appendiceal wall. 
Some of the blood-vessels are pinched 
off and foci of ischemic necrosis appear. 
These foci offer a weakened area through 
which rupture may occur and provide 
an open field for any organisms which 
may be present. 


A review of the literature on appendi- 
ceal oxyuriasis, and a summary of the 
findings in 8 cases was made by Greene 
and Greene. 2 Opinion concerning the 
etiologic role played by the oxyuris ver- 
micularis is divided: Some (Metchni- 
koff, Rheindorf, Cecil and Buckley, Riff, 
and others) believe that there is a def- 
inite relationship between the worm and 
inflammation of the appendix ; others 
(Aschoff, Hueck, Brauch, Fisher, Dri- 
galski and Koch, and others) doubt the 
ability of the worm to produce inflam- 
mation; another group (Jaroschka, So- 
lo w jew) believes that the parasite is 
capable of producing minute lesions in 
the mucosa, thereby permitting fecal 
matter to enter, producing inflammation. 
In a study of the largest series of cases 
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reported, Gordon was unable to demon- 
strate a single case in which the para- 
site could be definitely accused. 

Mayer 3 reports acute appendicitis and 
pinworm infestation occurring concomi- 
tantly in several members of the same 
family. He feels that pinworm infesta- 
tion should be considered in acute ap- 
pendicitis in children, and points out 
that eosinophilia and perianal itching 
should be looked for. 

An appendix containing 38 No. 6 
shot discovered by x-rays during an 


play a part in the etiology of appendi- 
citis; 24 saw cases in which they be- 
lieved trauma entered into the etiology. 
Questionnaires from 30 hospitals re- 
porting 49,604 cases of acute appendicitis 
gave a history of trauma in only 11 
cases. The author cannot accept the 
theory that trauma forces cecal contents 
into the appendix or forces fecaliths 
farther into the appendiceal lumen. If 
this were a fact, many more cases of 
acute appendicitis would be encountered 
following the numerous automobile ac- 



Fig. 1— Appendiceal area in -A t spine roentgenogram, and B, with pressure applied under 
fluoroscopy. (Earl : Jour. Am. Med. Assoc.) 


examination for back strain was re- 
ported by Earl 4 (Fig. 1). It was re- 
moved. The possibility of lead shot in 
the intestinal tract of game eaters must 
be kept in mind. 

Data in response to a questionnaire 
on the incidence of trauma (external 
violence or muscular strain) in appen- 
dicitis in the experience of 81 surgeons 
operating in 72,803 cases of acute ap- 
pendicitis are presented by Connell. 5 All 
these surgeons agree that trauma as an 
etiologic factor is rare; 31 consider that 
it is possible for trauma to cause ap- 
pendicitis; 6 that a previously diseased 
appendix might be aggravated by trauma 
but that appendicitis cannot be initiated 
by an injury; and 11 that a strain can 


cidents seen today. He can conceive of 
an appendix being traumatized by a 
direct blow if it lies over the brim of 
the pelvis, or it could possibly be bruised 
if close to the anterior abdominal wall 
in an extremely thin individual ; in such 
instances, however, there would be other 
evidence of trauma. 

Bate 6 believes that trauma infrequently 
is a factor in acute appendiceal ob- 
struction, because it is rare among the 
people living under peasant conditions 
in Europe and the tribal conditions of 
India, who eat meat plus an unrefined 
diet, and who are subject to trauma in 
all its forms. 

Pathology — The pathological anat- 
omy of acute appendicitis, which in- 
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eludes 2 distinct intestinal diseases, i. e., 
inflammation of the wall and occlusion 
of the lumen, is discussed by Goyena. 7 
He distinguishes 3 different anatomical 
forms. Catarrhal or congestive appendi- 
citis is the initial form of any variety 
of the disorder and corresponds to slight 
attacks, the repetition of which is er- 
roneously called chronic appendicitis by 
many physicians. There is slight swell- 
ing of the organ and dilatation of the 
subserous capillaries without exudation 
on the peritoneal surface. The process 
is limited to the mucosa. Appendicitis is 
present when histological examination 
reveals inflammatory infiltration of the 
submucosa and subserosa. Suppurative 
appendicitis begins at the bottom of 1 
of the crypts from which the abscess 
spreads, especially in the loose tissue 
of the submucosa. 

The epithelial covering is destroyed 
only at the points of evacuation of the 
small abscesses, but these points may fuse 
together to form an ulcer. Gangrenous 
appendicitis is due to interruption of 
the circulation ; it may be localized 
and is then usually caused by com- 
pression of the inflamed wall by a copro- 
lith, or it may be generalized and is 
then caused by embolism or thrombosis 
of the appendiceal circulation or by 
acute obstruction of the appendix ; death 
from peritonitis is the rule within from 
48 hours to 6 days. If perforation occurs 
in suppurative appendicitis, the focus 
is usually already isolated from the peri- 
toneal cavity by epiploic adhesions, and 
a periappendiceal abscess forms ; if 
perforation occurs in acute obstruction, 
the evolution is rapidly fatal. Clinically, 
appendicitis may start suddenly during 
perfect health (obstruction) or gradu- 
ally after prodromal disturbances lasting 
several days (catarrhal or suppurative 
forms) ; in this case it may regress spon- 
taneously ; however, all 3 forms may 
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end in perforation and death by acute 
peritonitis. 

Mucocele — Latimer 8 reviews the lit- 
erature on this unusual lesion of the 
appendix, of which about 400 cases have 
been described. He adds 2 cases, 1 show- 
ing partial invagination into the cecum 
(Fig. 2), the other acute inflammation 
superimposed upon a mucocele. Rup- 
ture of a mucocele may lead to pseudo- 
myxoma peritonei. 

A case of appendicitis associated with 
complete situs inversus viscerum was 
reported by Lawrence. 9 Over 270 cases 
have been recorded. It is of surgical in- 
terest, because many of the patients have 
pain in the right abdomen although the 
appendix may be located on the left 
side. This case showed rigidity in both 
right and left iliac fossae, but the pain 
was mostly in the right, except on deep 
pressure, when it was more intense on 
the left. 

Symptoms — Ehlert 10 classifies uro- 
logic manifestations of appendicitis as 
follows: (1) Disorders of micturition 
(frequency of urination, pain on urina- 
tion, dysuria, and retention of urine) ; 

(2) abnormalities of the urine (hema- 
turia, pyuria, albuminuria and anuria) ; 

(3) pain in the right testis or retrac- 
tion of the testis; (4) renal or ureteral 
colic; and (5) tenderness in the right 
costovertebral angle. The operative and 
post-mortem observations in these cases 
with urologic symptoms support the 
theory of intimate contact of the appen- 
dix or the inflamed peritoneum with 
some part of the urinary tract. The most 
frequent site is the right ureteral wall 
at the brim of the bony pelvis. 

Complications — Vale 11 feels that 
abscess in the rectovesical pouch is a 
complication which has not been ade- 
quately emphasized. In 3 years he has 
seen 26 cases; 21 of these occurred in 
785 cases of appendicitis, a frequency of 
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2.67 per cent. The clinical picture of 
concealed abscess appearing on the 
fourth to seventh day, associated with 
fullness in the rectum, frequency of stool, 
and a mucoid rectal discharge are very 
suggestive. If the abscess is in contact 
with the bladder, urinary symptoms may 
be present. Usually some degree of small 
bowel distention is present, and at times 


Conservative treatment by hot irri- 
gation and diathermy are not dis- 
puted, but considerable difference of 
opinion develops concerning the method 
of approach for surgical drainage. The 
author discusses the objections to trans- 
rectal drainage which are as follows: 
(1) Danger of contamination from rec- 
tum to peritoneal cavity ; rebuttal, it 
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Fig. 2 — Drawing of specimen of Case 1. Insert shows invagination of base of 
appendix into cecum. (Latimer* Am. J. Surg.) 


even a complete intestinal obstruction. 
The author emphasizes the necessity of 
looking for a pelvic abscess when ob- 
structive symptoms appear postopera- 
tively. Relaxation of the rectal sphincter 
can be ascertained in 50 per cent of 
the cases. A palpable mass bulging into 
the anterior rectal wall, which may be 
cystic, fluctuant, or indurated with pit- 
ting edema, is located just above the 
prostate. At times the abscess at first 
may be palpated best suprapubically. It 
is well to examine the mass after cathe- 
terization of the bladder has been per- 
formed. 


enters abscess cavity rather than free 
peritoneum, and in reality is a form of 
extraperitoneal drainage; (2) it is a 
blind procedure; (3) fecal fistula may 
be produced; if they do, spontaneous 
closure would occur in the absence of 
obstruction; (4) herniation of the small 
bowel, due to improper technic; (5) 
severe hemorrhage, which may be 
avoided by anterior approach with 
blunt scissors near the midline; (6) 
danger of entering the bladder, which 
may be avoided by catheterization; (7) 
continual infection from inside of the 
rectum; experience shows the difficulty 
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of keeping the tract open. Transrectal 
drainage was employed in 26 cases by 
the author, who strongly advocates this 
approach, without a death. 

According to Neiman, 12 acute ap- 
pendicitis complicated by diabetes mel- 
litus is a serious problem, since the 2 
conditions have a bad influence on each 
other. Early removal of an inflamed 
appendix is more urgent than in a nor- 
mal person for 2 reasons : ( 1 ) Infection 
quickly aggravates the diabetes ; (2) in- 
fection does not localize well. The possi- 
bility of acute abdominal symptoms 
(diffuse abdominal pain, abdominal 
tenderness, and vomiting) as a result 
of acidosis makes the diagnosis difficult. 
The following practical points are men- 
tioned: (1) Remove the appendix first; 
treat the diabetes later. (2) It is not 
necessary to wait until the urine is 
sugar-free. (3) Blood sugar and C0 2 
determinations are not imperative in an 
emergency, provided the urine is ex- 
amined for sugar, acetone, and diacetic 
acid. Insulin is given accordingly. (4) 
The diacetic acid test is a reliable and 
satisfactory index of acidosis in surgical 
emergencies. If negative, operation need 
not be delayed. If positive, give 40 to 
60 units of insulin and saline, repeat 
the test in 3 or 4 hours. Operate as 
soon as the patient is out of acidosis. 
(5) Diabetic consultant. 

A fatal case of gas bacillus infection 
of the abdominal wall following appen- 
dectomy was reported by Breslin. 13 
The cecal wall was perforated at op- 
eration. Death occurred in 50 hours. 
Necropsy revealed an acute generalized 
peritonitis and extensive gas bacillus in- 
fection of the abdominal wall. Appar- 
ently, the source of infection was the 
appendiceal stump, which was sur- 
rounded by a pericecal abscess. It was 
noted that the infection of the right 
rectus muscle was limited by one of the 


tendinous inscriptions, and that the left 
rectus was also involved. 

A case of delayed secondary hemor- 
rhage following appendectomy was re- 
ported by Parker. 14 The patient, a 
male, aged 22, had a chronic appendix 
removed, was discharged in 10 days, 
and 19 days later passed much bright 
red blood on defecation. The bleeding 
continued for 12 days, when operation 
showed active inflammation of the ap- 
pendiceal stump and the cecum. A 
medium sized artery was found spurting 
in an abscess cavity in the cecum. Cure 
followed. The possibility of this com- 
plication is more marked in the cases 
where the stump has been inverted. 

Diagnosis — Guy and Rotondi 15 
studied the histories of 52 patients 
having ovarian lesions which were er- 
roneously diagnosed as appendicitis. 
These cases occurred over a 6-year 
period. The relation of the time of on- 
set of the symptoms to the menstrual 
cycle was found to be of major diag- 
nostic importance: Rupture of the fol- 
licle cysts occurs in the midmenstrual 
cycle from the eleventh to fifteenth day, 
while rupture of a corpus luteum cyst 
is more probable 7 to 10 days before 
onset of menstrual period. Another im- 
portant diagnostic sign is sudden pain in 
the lower abdomen at the onset; it was 
noted in one-half the cases. 

The history of previous similar at- 
tacks may be helpful. Vaginal or rectal 
examination may aid in the diagnosis. 
In most patients the symptoms are mild, 
can be correctly diagnosed, and spon- 
taneous recovery can be expected. In 
other patients the symptoms are more 
pronounced and may so closely simulate 
appendicitis, tubal pregnancy, or other 
pelvic lesions that surgical exploration 
is advisable. 

The differential diagnosis between ap- 
pendicitis with peritonitis and primary 
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pneumococcic peritonitis is difficult. 
Jonas 16 found a mortality rate of 72.1 
per cent for the cases of pneumococcic 
peritonitis operated early, as compared 
with a mortality of 29.2 per cent where 
operation was delayed. The following 
table gives the distinguishing features 
of the diseases : 


ACUTE 

appendicitis 

1. Most of the time 
the symptoms are 
minimal at first 
and progress 
gradually. 


2. The abdominal 

pains are in the 
foreground and 
are localized in 
the umbilical re- 
gion or in the 
right lower quad- 
rant. 

3. There is early and 

repeated vomit- 
ing. 

4. Herpes febrilis is 

not frequent. 

5. The fever does not 

often exceed 
101.4° F. (38.5° 
C.). 


6. The pulse is not 

usually more 
than from 120 to 
130, and in the 
beginning is not 
small. 

7. There is reflex ab- 

dominal spasm 
and in severe 
cases a board- 
like abdomen is 
found. 


pneumococcic 

PERITONITIS 

1. The onset is gen- 

erally acute so 
that often even 
the exact minute 
is known. The 
symptoms are 
usually severe 
from the begin- 
ning. 

2. As in acute appen- 

dicitis. 


3. As in acute appen- 

dicitis. 

4. Herpes febrilis is 

relatively com- 
mon. 

5. The fever is high in 

the beginning, 
seldom under 
102° F. (39° C.) 
and generally 
over 104° F. 
(40° C). 

6. The pulse is gen- 

erally between 
140 and 160; it is 
small and some- 
times barely per- 
ceptible. 

7. Reflex spasm of the 

abdomen is not 
very marked ; 
usually a 
“doughy” con- 
sistency may be 
noted. 


8. Pain on the right 

side is common. 
The thighs are 
often flexed. 

9. Pressure pains are 

strongest in the 
abdomen. 

10. There is more or 

less aggravation 
of the pain on sit- 
ting up. In peri- 
tonitis due to 
perforation the 
child refuses to 
sit up and tries to 
lie still. 

11. There is pain on 

flexing the right 
thigh when the 
appendix is near 
the psoas. 

12. Constipation is 

usual. 

13. Usually very little 

change in the 
facies occurs ex- 
cept in the ad- 
vanced cases, 
where the hip- 
pocratic facies 
may be noted. 
The child does 
not appear to be 
very sick. 

14. The sensorium is 

intact. 


15. A discharge is sel- 
dom seen. 


8. There is no typical 

position. The 
child generally 
throws himself 
about restlessly. 

9. Tenderness of the 

entire abdomen is 
present but is not 
marked. 

10. The child sits up 
without resist- 
ance and does not 
complain of pain. 


16. The leukocyte 
count is generally 
not over 20,000. 


11. There is little if 
any pain on flex- 
ion of the thighs. 


12. Diarrhea is fre- 

quent, often at 
the beginning. 

13. The individual 

looks very ill. 
There is cyanosis 
of the lips and the 
eyes are grayish. 


14. Very often there is 

slight mental 
confusion, and, in 
the severe cases, 
coma. 

15. About 50 per cent 

of the cases have 
a vaginal dis- 
charge in which 
the gram-positive 
diplococcus is 
found. 

16. The leukocyte 

count ranges 
from 25,000 to 
30,000 and is fre- 
quently found to 
be above this 
level. 
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Diagnostic puncture is of value in the 
first 48 hours before adhesions have 
formed [sulfapyridine and sulfathia- 
zole probably would have reduced the 
mortality in these cases]. 

A case of perforated appendicitis and 
pneumococcic peritonitis treated by op- 
eration and sulfapyridine was reported 
by Maughan. 17 The case is of interest 
because ( 1 ) the appendix may have 
been the primary focus of the pneu- 
mococcal peritonitis; (2) the impor- 
tance of laparotomy in suspected cases 
is shown; (3) the value of sulfapyri- 
dine in control of the pneumococcus is 
illustrated. 

Torsion of the appendices epiploicae 
often simulates and is erroneously diag- 
nosed appendicitis until the true patho- 
logical lesion is found at operation. 
Mabrey 18 added 6 cases to those re- 
ported in the literature, bringing the 
total to 52. 

Statistics — In a survey of 8727 
cases of acute appendicitis operated on 
at the Jewish Hospital in Brooklyn 
during the 20 years prior to 1935, Morse 
and Rader 19 report a mortality rate of 
2.15 per cent. 

That the number of deaths from ap- 
pendicitis varies directly with the sever- 
ity of the pathological process and the 
extent of peritoneal involvement is con- 
firmed by the mortality rates of 0.5 per 
cent for 6464 cases of acute nonper- 
forated appendicitis; 1.56 per cent for 
1024 cases of perforation without gross 
peritoneal involvement ; 6.03 per cent 
for 663 cases with abscess formation ; 
6.54 per cent for 336 cases with local 
peritonitis ; and 32.5 per cent for 240 
cases with diffuse peritonitis. These 
statistics emphasize the importance of 
early operation in all cases of acute 
appendicitis. 

According to Davis and Mc- 
Laughlin, 20 the commonest causes of 


Annual Mortality Rate, Jewish 
Hospital Series 


Period 1915-1934, Inclusive 
( Morse and Rader 19 ) 


Year 

Cases 

Deaths 

Mortality 

Percentage 

1915 

397 

12 

3.02 


1916 

442 

19 

4.29 


1917 

404 

13 

3.21 


1918 

405 j 

9 

2.22 


1919 

417 

12 

2.87 

Average 

1920 

394 

9 

2.28 

2.73% 

1921 

393 

13 

3.30 


1922 

400 

9 

2.25 


1923 

448 

11 

2.45 


1924 

433 

6 

1.37 J 


1925 

398 

4 

1.00 N 


1926 

405 

5 

1.231 


1927 

469 

13 

2 77 


1928. 

346 

6 

1 73 


1929 

413 

9 

2 99 

Average 

1930 

468 

14 

2.17 

1-63% 

1931 

556 

0 

0.00 


1932 

471 

2 

0.42 


1933 

563 

11 

1.95 


1934 . 

505 

11 

2.17, 


Totals 

8727 

188 

2.15 


death in acute appendicitis are purga- 
tion and procrastination. From a sta- 
tistical study of 179 cases of peritonitis, 
secondary to acute appendicitis, it was 
concluded (1) that patients with a non- 
perforated appendicitis, usually seen in 
the first 1 or 2 days of the attack, 
should have immediate appendectomy; 
(2) the patient with local spreading 
peritonitis usually seen on the second 
day, or occasionally on the first or third 
day, should have immediate appendec- 
tomy with drainage; and (3) in patients 
with diffuse peritonitis most commonly 
seen from the third to fifth day, it was 
found that in those treated by imme- 
diate operation, mortality was 60 per 
cent, while in those in which operation 
was delayed it was only 14 per cent. 

Observations on 635 cases of acute 
appendicitis were made by Busch and 
Spivack. 21 The total mortality was 15 
per cent. The duration of the disease. 
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the use of cathartics, and diabetes mel- 
litus were important factors in the 
mortality. As in other series, gangre- 
nous perforated cases had the highest 
mortality rate. 

A series of 1317 cases of acute ap- 
pendicitis subjected to immediate opera- 
tion at Johns Hopkins Hospital was re- 
viewed by Stafford and Sprong. 22 
There were no deaths in 838 cases in 
which perforation had not occurred. In 
479 cases of perforation with either 
abscess or peritonitis there were 48 
deaths, a mortality rate of 10 per cent. 
From a study of the fatal cases the 
writers consider that this could be re- 
duced by more careful diagnosis and 
better treatment of postoperative com- 
plications. This mortality rate was lower 
than the average reported by exponents 
of the delayed or expectant treatment 
of perforative appendicitis, and they 
feel justified, therefore, in continuing 
to perform immediate operation in the 
treatment of appendicitis. 

In an analysis of 206 patients with 
acute appendicitis treated from 1913 to 
1925 and another group of 561 from 
1925 to 1939, Ward 23 found a reduction 
in mortality from 5.8 to 3 per cent. He 
attributes this reduction to the use of 
continuous gastrointestinal decompres- 
sion. In the cases in which perforation 
with local peritonitis occurred there 
was a reduction in mortality from 14.3 
per cent to 5 per cent. In perforation 
with diffuse peritonitis, a reduction from 
40 per cent to 27.2 per cent was re- 
corded. Decompression was used pre- 
operatively for cases with diffuse peri- 
tonitis, while in the postoperative period 
it is used without awaiting distention. 

Treatment — The question of when 
to operate for acute appendicitis is 
answered by a single word : immedi- 
ately. Mortality statistics from all 
sources ranging from 0 to 0.8 per cent 


will prove the statement. For appendi- 
citis complicated by peritonitis, local or 
diffuse, or with abscess, however, the 
questions of when to operate, what 
operation is best, or should operation 
be performed are still unsettled. Only 
individual experience can be followed 
coupled with a constant survey of the 
experience of all, in an attempt to re- 
duce the mortality in these complicated 
cases. 

Immediate Operation — In a critical 
review of 1039 cases of acute appendi- 
citis, of which 860 were confined to the 
appendix, Barrow and Ochsner 24 re- 
port a mortality of 0.8 per cent. The 
remaining 179 cases with appendiceal 
peritonitis showed a mortality of 27.3 
per cent. Analysis of these, according 
to duration of symptoms, show (1) 24 
hours, 15 appendectomy with 3 deaths; 
3 conservative treatment, 2 deaths ; 

(2) 24 to 72 hours, 61 immediate ap- 
pendectomy with 15 deaths; 31 con- 
servative treatment with 5 deaths ; 

(3) more than 3 days, 21 immediate 
appendectomy with 10 deaths; 31 con- 
servative treatment with 5 deaths. 
Despite these statistics, the writers con- 
sider that exploratory laparotomy is a 
wiser procedure than conservative meas- 
ures in cases in which the diagnosis of 
acute appendicitis cannot be established 
with reasonable certainty ; where there 
is doubt about perforation; and when 
the case is seen within the first 24 hours. 
If exploration reveals a well walled-off 
process, no attempt should be made to 
disturb it; however, if free fecal con- 
tamination from the perforation is found, 
the best chances are offered by removal. 

In the conservative treatment empha- 
sis must be placed upon careful clinical 
search for (1) infections of the cul-de- 
sac; most common; detected by digital 
examination every other day ; treated 
by rectal or vaginal drainage. Some 
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subside spontaneously. (2) Secondary 
abscess in the left iliac fossae; usually 
satisfactory drainage through the rec- 
tum; rarely, an abdominal drainage is 
required. (3) Abscess between the liver 
and transverse colon ; difficult to detect ; 
the majority will subside; at times, 
drainage through subcostal incision is 
indicated. (4) Infection of subphrenic 
space is the least common; some may 
subside without recognition; only 1 case 
in this series required surgical drainage 
and 2 others were found at autopsy. 

Miller and his associates 25 classified 
over 1000 cases in children into 3 
groups : 

1. All cases of acute appendicitis be- 
fore perforation : Of these 629 had im- 
mediate appendectomy without a death. 

2. A group with symptoms of longer 
duration, but not the anxious facies, 
and with a definite palpable localized 
mass. These represent the abscess group 
with slow perforation and adequate de- 
fense response. Of 228 patients in this 
group, 25 were operated for drainage, 
but it was felt that some would have 
subsided without surgical intervention. 
The remaining 203 were given the bene- 
fit of watchful conservatism, and 198 
recovered: a mortality of 2.5 per cent. 
These patients are advised to return in 
3 months for an appendectomy. In the 
few cases with progressive enlargement 
of the mass (a true abscess) extraperi- 
toneal or rectal drainage, depending 
upon location, is advised. 

3. Cases of acute perforation into 
the peritoneal cavity, against which 
there is inadequate defense. The pa- 
tients are very sick ; with pinched, 
anxious expression ; a dry tongue ; a 
rapid pulse; variable fever and leuko- 
cyte count ; knees flexed ; thoracic 
breathing; abdominal distention, rigid- 
ity, and tenderness of generalized type; 
and absent peristalsis. The picture of 


spreading peritonitis. Of 306 cases in 
this group, 25 were treated conserva- 
tively with a mortality of 80 per cent; 
the remaining 281 were given the bene- 
fit of immediate operation with 242 
recoveries, or 12.8 per cent mortality. 
In the past 2 years all patients in this 
group were operated on, no matter how 
much time had followed perforation. 
The technic for this group was almost 
always a McBurney incision, suction 
instead of sponges, delivery of appendix 
with Babcock forceps, ligation of the 
stump with inversion if possible, soft 
cigarette drains to the source of infec- 
tion, especially if the retroperitoneal 
space is invaded. 

In discussing this paper. Stone 26 
agrees with the above treatment with 
the following modification : Appendi- 
citis with abscess formation need not 
necessarily be operated upon immedi- 
ately. He emphasized the importance 
of being certain that the appendix would 
be removed subsequently, or better still 
before the patient left the hospital. 
Stafford and Sprong, 22 reporting from 
Johns Hopkins, recommend immediate 
operation for all types of appendicitis. 

The Horsleys 27 are strong advocates 
of immediate operation and removal of 
the appendix in all cases of appendicitis. 

Gatch and his associates 28 studied 
the reports of 656 consecutive cases of 
appendicitis in children under 16 years 
of age. These were divided into (a) 
357 cases without gangrene or suppura- 
tion, no deaths; (&) 164 cases with 
gangrene or suppuration without per- 
foration or with early perforation, no 
deaths; ( c ) 135 cases with gangrene 
and perforation or with perforation and 
abscess, 2.9 per cent mortality. The 
practice followed was an immediate 
operation, after several hours of study 
and preparation by continuous gastric 
lavage , intravenous injection of 5 per 
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cent glucose in normal saline, or m 
some cases a blood transfusion. Of 
the 135 advanced cases, 119 had an im- 
mediate operation. A gangrenous or 
perforated appendix was removed in 
112 cases, while the other 7 had surgi- 
cal drainage of the abscess without ap- 
pendectomy. Autopsy showed that sep- 
ticemia and ulcerative endocarditis 
caused the only death in this series, 
a mortality of 0.83 per cent. This was 
contrasted with a mortality of 18.7 per 
cent for the 16 children treated con- 
servatively. The 3 deaths were due to 
peritonitis, although the children were 
not more seriously ill than those who 
had immediate operation. 

The authors advocate a McBurney 
incision of adequate size, gauze only 
to facilitate exposure, location of the 
appendix and evacuation of abscess by 
suction, removal of appendix if possi- 
ble, ligation with inversion of the 
stump if the cecum permits, exploration 
of the pelvis and lumbar gutter for pus, 
Penrose tubes without gauze into the 
pelvis and lumbar gutter or as a coffer- 
dam around the head of the cecum, 
interposition of omentum between the 
drains and intestine; and loose abdom- 
inal closure. 

It is pointed out that the pathological, 
the physiological, and the chemical 
changes which occur in peritonitis re- 
semble those which follow a total cu- 
taneous burn. The surface area of the 
body and peritoneum are about equal. 
Both respond to irritation by inflam- 
mation and exudation. Most of the 
toxic symptoms of peritonitis are due 
to loss of blood protein through dam- 
aged capillary endothelium with a re- 
sultant fall in osmotic pressure, blood 
concentration, and tissue edema. In- 
judicious administration of water in the 
presence of peritonitis dilutes the blood 
protein and increases the hypoprotein- 


emia. The authors are convinced that 
the free use of blood transfusions has 
been a significant factor in the low mor- 
tality which they report. 

In an analysis of 100 cases of per- 
forated appendicitis Jackson and Per- 
kins 29 report a 12 per cent mortality. 
They feel that it is better to operate as 
soon as the patient’s condition permits, 
and to remove the appendix rather than 
merely establish drainage. If, however, 
perforation is days old and either spread- 
ing peritonitis or localizing of an ab- 
scess is occurring, immediate operation 
is contraindicated. In such cases the 
time of operation must be determined 
in each case. They prefer the para- 
median incision in most cases. Spinal 
anesthesia seemed to have been a defi- 
nite factor in reducing the mortality; 
of 33 patients who had gas and ether, 
there were 6 deaths, while 40 patients 
had spinal anesthesia with only 2 deaths. 

Delayed Operation — Haggard and 
Kirtley 30 believe that it is a mistake 
to subject patients with a spreading 
peritonitis to immediate operation, and 
that better results will follow the de- 
layed or conservative treatment. They 
recommend: (1) Nothing by mouth; 
(2) Wangensteen drainage with a 
Miller-Abbott type of tube for disten- 
tion; (3) from 5000 to 8000 cc. of 5 
per cent dextrose in saline, keeping the 
urinary output up to 1500 cc. in 24 
hours; (4) complete rest of the in- 
testinal tract for 5 to 7 days; (5) 
small blood transfusions ; (6) oxygen 
mask to minimize distention; (7) 
Fowler’s position; ( 8 ) hot fomenta- 
tions or an icecap to the abdomen; 
(9) morphine to increase the tone- of 
intestine and prevent an adynamic 
ileus. To complete this outline it is 
advisable to mention the administration 
of adrenal cortex extract and the 
subcutaneous infusion of an 0.8 per 
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cent solution of sulfanilamide, as 
mentioned by Barrow and Ochsner. 24 

Many patients will improve under 
this treatment. The inflammatory mass 
will resolve or result in a definite ab- 
scess which may be drained on the 
twelfth or fourteenth day. If resolution 
occurs, the appendix should be removed 
8 weeks later. 

In cases, however, where the tem- 
perature and pulse do not subside, 
where the mass increases in size, or 
where the pain increases in severity 
despite careful treatment, immediate op- 
eration is indicated. Drainage of an 
abscess alone is preferred if appendec- 
tomy necessitates breaking down na- 
ture’s barriers. 

In this series of 2613 cases there 
were 83 deaths, or 3.1 per cent mor- 
tality ; these were divided into 2007 
cases of acute appendicitis with a 0.54 
per cent mortality. 417 cases of localized 
peritonitis or abscess with 5.7 per cent 
mortality, and 189 cases of generalized 
peritonitis with a 24.8 per cent mor- 
tality. 

Appendiceal Abscess — In a series of 
212 cases of appendicitis, Arnheim and 
Neuhof 31 report a mortality of 1.8 per 
cent; however, there were only 13 cases 
with diffuse peritonitis with a mortality 
of 23 per cent. No deaths occurred in 
40 cases of appendicitis with abscess 
or in the 17 cases of acute appendicitis 
with local peritonitis. The choice of 
time for operation in acutely ill, dehy- 
drated adults is discussed with emphasis 
on deferred operation in the presence of 
proved diffuse peritonitis (proved by 
abdominal puncture). 

Important features in the management 
of appendiceal abscess were: (1) De- 
ferred operation in the early stages of 
appendiceal abscess and operation when 
the acute manifestations have subsided, 
except in infants and children ; (2) at 


operation, complete exposure and wall- 
ing off of the abscess by packs; (3) 
entry of the abscess through a plane 
of cleavage which is developed progres- 
sively; (4) complete evacuation of all 
recesses of the abscess or abscesses; 
(5) meticulous “no touch” technic; (6) 
removal of the appendix in most in- 
stances; (7) drainage of all recesses of 
the abscess cavity or cavities by gauze 
packs, and not by tube or rubber dam. 
There was an absence of profuse or 
malodorous discharge following this 
technic. A transient fistula occurred in 
1 case. No incisional hernia was ob- 
served. 

Sulfanilamide — Ravdin, Rhodes and 
Lockwood 32 report that the mortality 
in a series of 809 consecutive cases of 
acute appendicitis has been reduced 
from 1.5 per cent in the first 552 cases 
to 0.4 per cent in the last 257 cases. 
The improvement is attributed to the 
use of sulfanilamide in all severe cases 
in the latter group. No other factor 
was changed in the 2 series. The de- 
gree of reaction in the patients with 
extensive peritoneal infection was less 
marked in the group treated by sul- 
fanilamide. Animal experiments show 
that the drug readily diffuses into the 
peritoneal cavity, indicating that the 
peritoneum is a favorable site for ac- 
tion. The character of the lesion is more 
important than the specificity of the 
organism in determining the effective- 
ness of the drug. Intestinal obstruction 
was not encountered since suction drain- 
age had been used. 

Method of Administration — In pa- 
tients with peritonitis extending beyond 
the operative field, sulfanilamide was 
given in 0.8 per cent concentration in 
physiologic saline solution by hypo- 
dermoclysis. Usually 2 drams (8 Gm.) 
are given the first day, reducing this 
by 15 grains (1 Gm.) daily, according 
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to the patient’s response. In milder in- 
fections, 1% drams (6 Gm.) by mouth 
the first day, gradually reducing to % 
dram (3 Gm.) over 4 to 7 days, then 
stopping. The daily dose is divided 
into 4 installments at 6-hour intervals. 
The blood sulfanilamide should be main- 
tained above 5 mg. per cent ; in some 
cases it has exceeded 15 mg. per cent. 
Complete blood counts every 24 to 48 
hours, to determine a rapid anemia or 
leukopenia, are indicated. Among the 
toxic reactions observed, hyperpyrexia, 
with or without tachycardia or leuko- 
cytosis, was the commonest; this was 
seldom observed before the fourth day, 
and in the convalescing patient was 
considered an indication to stop the 
drug. Cyanosis was observed also, and 
must be distinguished from the cyanosis 
of failing circulation. 

The other factors considered are the 
following : ( 1 ) Operation as soon as pos- 
sible in all cases except the few which 
arrive late with a tendency to localization 
or those with abscess. Except in clear- 
cut cases of appendiceal abscess, which 
need not be regarded as emergencies, 
operation was delayed in less than 2 per 
cent of the cases. (2) Spinal was the 
anesthesia of choice; patients under 15 
had open drop ether. (3) A McBurney 
incision was used, and enlarged as re- 
quired. (4) The appendix was removed 
regardless of its pathology, except where 
a definite abscess wall would have been 
detroyed in doing it. In occasional cases 
with marked cecal induration a catheter 
was fixed at the stump. (5) Fibroplas- 
tic exudate on surfaces other than the 
appendix itself, gross fecal contamina- 
tion, and frank pus were regarded as 
indications for drainage. Iodoform gauze 
packing covered with sheet rubber dam 
to the appendiceal site, a cigarette to the 
lateral gutter, and a cigarette and soft 
tube to the pelvis were used, (6) Post- 


operatively, nothing by mouth or rec- 
tum ; suction drainage prophylactically ; 
no prostigmine or pitressin during the 
first 3 days; routine administration of 
morphine sulfate on empiric grounds; 
fluids intravenously with serum pro- 
tein and serum chlorides every 48 to 
72 hours; transfusions of citrated 
blood for anemia, hypoproteinemia, and 
patients with a rapid pulse and periph- 
eral vasoconstriction. 

The case of a premature infant weigh- 
ing 3 pounds 12 ounces successfully re- 
covering from a Rammstedt operation, 
and 8 months later from an acute per- 
forated appendicitis with abscess forma- 
tion was reported by Vickers and Con- 
rad. 33 The appendix was removed. 

King 34 believes bacteriophage (colol- 
ysate, Lilly) has been a valuable adjunct 
in the treatment of the complicated cases 
of appendicitis. The total number of 
cases was only 28, which is too small 
for a definite opinion, but continued use 
for evaluation is suggested. 

Chronic Appendicitis 

An analysis of the end-result of 385 
patients who had submitted to appendec- 
tomy at their homes was made by Alva- 
rez. 35 He found that cure was obtained 
in only 2 of 255 who had never had an 
acute attack, while 87 of 130 who had 
at least 1 acute attack of pain were cured. 
If the fair results are added, the figures 
are increased to 4 and 92, respectively. 
The commonest reason for operation in 
the group which obtained a poor result 
were chronic fatigue, nervous break- 
down, or a psychopathic makeup. Other 
reasons were duodenal ulcer or ulcer-like 
symptoms, migraine, functional diarrhea, 
sensitive colon, nervous regurgitation, 
gall-bladder disease, a sore liver, spon- 
dylitis, food sensitiveness, renal colic or 
constipation. 
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The definite indications for an interval 
appendectomy are: (1) A patient who 
has had 1 or more attacks of what re- 
sembled acute appendicitis, followed by- 
indigestion, loss of energy, toxic feelings, 
a sore cecum and perhaps cramps; (2) 
appearance of these symptoms in a youth 
or girl who had been previously well. 
Occasionally an ulcer-like syndrome is 
due to chronic appendicitis. To this, 
x-ray evidence of fecoliths should be 
added. 

Technic of Interval Operation — 
An oblique lower right abdominal incision 
which cuts all the layers in the same di- 
rection (including the internal oblique and 
transversalis) is described by Saint. 36 
This incision is not new and was used 
by Morrison about the same time that 
McBumey described his muscle-split- 
ting incision. The advantages given are 
(1) ample exposure ; (2) dependent and 
efficient drainage; (3) the lateral ap- 
proach is ideal for retrocecal, retrocolic 
and appendiceal abscess ; (4) no greater 
incidence of hernia. 

Experimental appendectomies were 
performed on rabbits by Kross 37 in an 
attempt to determine the best method 
of handling the stump. The stump was 
buried in 23 and in 16 simple ligation 
was employed. Gross and microscopic 
examinations were made at intervals up 
to 90 days. Hemorrhagic infiltration and 
ulceration of the mucous membrane dis- 
tal to the pursestring was a striking 
feature. In the unburied cases these 
features were absent. The buried stump 
cases showed a mesenteric lymphadeni- 
tis which was not observed in the cases 
with simple ligation. Adhesions were 
present in all cases but most marked 
when the stump was inverted. These 
studies point clearly and definitely to 
ordinary ligation (without inversion) as 
the simplest, safest, and most effective 


procedure in the treatment of the appen- 
diceal stump. 

Appendicitis in the Aged 

Stalker 38 studied a series of 82 cases 
of acute appendicitis occurring in indi- 
viduals more than 60 years of age. These 
were seen at the Mayo Clinic from 1924 
through 1938. There were 33 women 
and 49 men. Seventy were between 60 
and 70 years and 12 between 70 and 80 
years. Perforation was observed in 51 
cases ; of these, appendectomy was done 
in 26, and simple drainage in 20 cases; 
8 of these had subsequent appendectomy. 
Conservative treatment was instituted in 
5 cases of perforation. There were 13 
deaths : 9 in the perforation group, in 5 
of these the appendix had been removed ; 
in 2, simple drainage; and 2, conserva- 
tive treatment. 

In the majority of cases the patient 
had mild cramp-like, intermittent general 
lower abdominal pain, which was asso- 
ciated with a mild indescribable dyspep- 
sia and constipation. A laxative or 
enema was used to overcome constipa- 
tion. There was a tendency to localiza- 
tion in the lower right abdomen. Tem- 
perature and pulse are only slightly 
increased. As the condition progresses, 
the pain becomes more severe and dis- 
tention becomes apparent. 

The treatment of uncomplicated cases 
is by appendectomy ; in cases with re- 
cent perforations and no localization, ap- 
pendectomy if possible without too much 
shock, trauma, or interference with na- 
ture’s defense. The highest mortality 
occurred when appendectomy was done 
in the presence of peritonitis. Ochsner 
treatment should be followed in late 
cases of perforation and peritonitis. This 
is followed by simple drainage or allow- 
ing the mass to absorb. If the condition 
warrants, an appendectomy in 6 to 12 
weeks is indicated. 
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to the patient’s response. In milder in- 
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first 3 days; routine administration of 
morphine sulfate on empiric grounds; 
fluids intravenously with serum pro- 
tein and serum chlorides every 48 to 
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blood for anemia, hypoproteinemia, and 
patients with a rapid pulse and periph- 
eral vasoconstriction. 
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ing 3 pounds 12 ounces successfully re- 
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and 8 months later from an acute per- 
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tion was reported by Vickers and Con- 
rad. 33 The appendix was removed. 

King 34 believes bacteriophage (colol- 
ysate, Lilly) has been a valuable adjunct 
in the treatment of the complicated cases 
of appendicitis. The total number of 
cases was only 28, which is too small 
for a definite opinion, but continued use 
for evaluation is suggested. 
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patients who had submitted to appendec- 
tomy at their homes was made by Alva- 
rez. 35 He found that cure was obtained 
in only 2 of 255 who had never had an 
acute attack, while 87 of 130 who had 
at least 1 acute attack of pain were cured. 
If the fair results are added, the figures 
are increased to 4 and 92, respectively. 
The commonest reason for operation in 
the group which obtained a poor result 
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sensitive colon, nervous regurgitation, 
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Treatment — This is surgical re- 
moval, in 1 or 2 stages. A cecostomy 
may be done as the first stage and a 
resection as the second. The Mikulicz 
operation is probably the procedure of 
choice for tumors of the transverse, 
descending or sigmoid colons. Lipomas 
of the rectum may be resected through 
a proctoscope. 

Simple Ulcer of Right Side of Colon 

Importance in Diagnosis of Ab- 
dominal Disease — Harrison 2 presents 
a study of 6 instances of simple ulcer of 
the cecum and ascending colon. The 
etiology and pathogenesis is unknown. 
Perforation of the bowel occurred as a 
result of the inflammatory process in 4 
of the patients. The diagnosis is diffi- 
cult. Perforation of such lesions may 
simulate perforation of an acutely in- 
flamed appendix or may exhibit and 
mimic appendiceal abscess. Differentia- 
tion from perforated duodenal or gastric 
ulcer may be difficult. The complica- 
tions arising from simple ulcer of the 
colon give rise to a very high mortality. 
A correct diagnosis could not be made 
from barium enema plates. 

Sigmoidal Polyps 

A careful study of the removed lesions 
of 827 cases of carcinoma of the colon or 
rectum by Cattell and Swinton 3 showed 
that 120 or 14 per cent could be proved 
histologically to have arisen from benign 
mucosal polyps. 

Symptoms — In Cattell’s 10 cases of 
sigmoid polyps, bleeding was the pre- 
senting symptom. In 6 instances the 
bleeding had been present for from 1 
to 15 years. One patient had obstructive 
symptoms because of the size of the 
polyp. 

Diagnosis — Proctoscopic and sig- 
moidoscopic examinations prove of the 
greatest value diagnostically. It is im- 


portant to have the patient in the in- 
verted position so that the rectosigmoid 
will become straightened by gravity and 
the instrument can be passed into the 
lower sigmoid. Barium enema and 
double-contrast air enema often will be 
necessary to demonstrate the discrete 
polyp. 

Treatment — Those polyps below the 
pelvic peritoneal reflection can be ful- 
gurated under direct vision. Those 
above the pelvic peritoneal reflection can 
be fulgurated successfuly if great care 
is exercised to avoid perforation and 
bleeding. Cattell believes that all sig- 
moidal polyps should be removed by 
laparotomy. Polyps can often be pal- 
pated through the sigmoidal wall and 
moved back and forth through the lumen. 
After carefully walling off the segment 
of involved bowel containing the polyp, a 
longitudinal incision 3 inches long is 
made in the tenia-coli band. The polyp 
is excised with a generous portion of the 
mucosal base where the pedicle is free. 
The incision is next closed with fine silk 
sutures in 2 layers. 

Intestinal Cancer 

Etiologic and Pathologic Factors — 
David 26 calls attention to the frequency 
of supposedly benign polypoid growths 
of the large intestine and their relation 
to cancer. His studies comprised 200 
resected cancers and 100 specimens of 
supposedly benign polyps of the colon 
and rectum. One of the most common 
alterations in the mucosa of the colon is 
the occurrence of millet seed-sized flat 
elevations, which are usually multiple 
and occur mostly in old persons. The 
histologic structure of these lesions is 
that of simple hyperplasia with inflam- 
mation or lymphatic hyperplasia of the 
submucosa. In exceptional instances the 
lesion may resemble larger polyps, which 
are almost certainly tumors rather than 
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simple hyperplasia. The next most fre- 
quently seen type of polyp is the adenom- 
atous polyp. It varies in size from that 
of a pea to that of a large cherry and 
may’ 1 be transparent or of the same color 
as the mucosa. It has the indications of 
being a benign lesion. 

Other polyps of this adenomatous 
group present evidence of a growth or 
tumor change in their epithelium; their 
color is plum or cherry. They may 
become large, with a cauliflower sur- 
face, and contain branching stalks of 
connective tissue. In this type of ade- 
noma the mucosa has taken on real 
growth propensities ; it is a benign tumor. 
Another gross division of benign polyp- 
oid tumors is that of papilloma or villous 
tumors. The tendency to wild, disorgan- 
ized tissue growth is found in these 
tumors, and in 2 of 27 cases the author 
has seen an early carcinoma beginning 
in the lesion. One of the most convinc- 
ing arguments in favor of the relation of 
polyps of the large bowel to the devel- 
opment of carcinoma is seen in multiple 
polyposis, in which the entire colon and 
rectum may be studded. The etiologic 
basis here is heredity. They have a 
tendency to malignant degeneration. 

Akin to this lesion, but lacking the 
hereditary factor and the extensive in- 
volvement, is the occurrence of multiple 
polyps. It seems probable that the malig- 
nant degeneration of these polyps is 
responsible for the increasing recognition 
of multiple cancers of the large intestine. 
The author observed 5 double cancers of 
the large intestine, in 4 of which the con- 
dition was highly suggestive of carci- 
nomatous degeneration of polyps. Of 
less importance are the so-called lym- 
phoid polyps, which may appear as 
multiple, slightly elevated, flat lesions 
a few millimeters in diameter, affecting 
the colon and rectum, and really a form 
of lymphoid hyperplasia. 


Of more clinical interest but lacking 
carcinomatous tendencies are the large 
lymph polyps, of which the author has 
seen 5 instances in the rectum. The last 
classification is the inflammatory type. 
The elevations and tumor-like growths 
on the mucosa of a patient with this type 
of polyp ranged from simple hyperplasia 
to typical adenoma formation. The au- 
thor concludes that there is a gross and 
gradual histologic transition in the mu- 
cosa of the large bowel from hyperplasia 
to adenoma or from papilloma to carci- 
noma. Whether the tendency to carci- 
noma is present from the start is not 
known. Carcinomatous changes can be 
diagnosed only by gross evidence of in- 
duration or ulceration and by microscopic 
evidence of invasion. While many of 
the polyps of the colon remain benign 
for years, they cannot be trusted to do 
so and should be thoroughly removed, 
locally if benign, and radically if malig- 
nant. The results of biopsy are not con- 
clusive unless the material is taken from 
an area of ulceration or induration. It is 
frequently impossible to make a diag- 
nosis of malignancy from a .small piece of 
tissue. It is better to examine the whole 
tumor. The earliest carcinomas the au- 
thor has seen in the large intestine were 
1 to 2 mm. ulcerating lesions found in 
polyps. 

Acute Nonmalignant Perforations 
of Colon 

Etiology — The commonest cause is 
one of the complications of diverticulitis, 
foreign bodies, acute elevation of intra- 
colonic pressure by enemas, or the occa- 
sional “compressed air injury.” Six cases 
are detailed by Koucky and Beck 4 to 
indicate that acute perforations of the 
colon occur often enough to warrant con- 
sideration of this possibility in all obscure 
cases of peritonitis. 
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Symptoms — In the early cases the 
peritonitis may be observed to originate 
about the descending colon, while in the 
late cases the picture is that of diffuse 
generalized peritonitis. The onset is 
sudden. 

Diagnosis — X-ray studies, especially 
as regards the presence of pneumoperi- 
toneum, are often of value. The use of 
the barium enema in colon perforations 
is contraindicated because of the chance 
of spill into the general peritoneal cavity. 

Treatment — The treatment must de- 
pend upon accuracy in diagnosis. The 
subacute perforations or those with lim- 
ited leakage are best treated conserva- 
tively. Attempts at closure would seem 
to be justified in some acute perfora- 
tions. Perforations due to disease do not 
permit accurate closure, because of the 
marked inflammatory reaction about the 
opening. In these, some type of exteri- 
orization may be indicated. Drainage of 
the damaged segment, with or without 
colostomy above, may be the method of 
choice. Colostomy without exploration 
or any handling of the perforated bowel 
has resulted in recovery. 

Mikulicz Operation for Right Colon 
and Rectosigmoid 

Adaptation — The Mikulicz operation 
is advocated when removal of the lower 
6 inches of the ileum, cecum, ascending 
colon, and about one-third of the trans- 
verse colon is indicated. It is generally 
agreed that acute obstruction calls for 
preliminary cecostomy or colostomy. 
R. F. Carter 5 considers this procedure 
superior to the end-to-side enterocolos- 
tomy and repair of the raw surface on 
the posterior abdominal wall, because of 
the following reasons : 

(1) The best methods of joining the 
ileum to the colon and of the raw sur- 
face are still under debate; (2) their 
method of repair of the raw surface on 


the posterior abdominal wall is adequate 
for the removal of the entire lymphatic 
area attached to growths in the cecum 
and ascending colon; and (3) prior to 
the use of this means for repairing this 
defect, the area could not be covered 
when an adequate drainage field was re- 
moved. Spontaneous closure of the fis- 
tula is enhanced by suture of the peri- 
toneum close to the crushing clamps, so 
that the mucous membrane edges will 
tend to retract away from the skin edges 
when the clamps are removed. After the 
wound is closed and the crushing clamps 
are placed on the ileum and colon near 
the skin, formalin solution is injected 
into the exteriorized bowel to prevent 
deterioration of the specimen during the 
time it is left in place on the abdomen. 
On the second or fourth day the growth 
is removed, and a rectal tube is inserted 
into the ileum and held by a purse-string 
suture. The clamp on the colon is left 
in place to prevent intra-abdominal re- 
traction. After the colon-crushing clamp 
is removed, the stoma clamp is applied 
deeply, and a tight ligature is passed 
around the open ends of the ileum and 
colon, the rectal tube remaining in the 
ileum; the protruding ends of the colon 
and ileum are thereby strangulated by 
this ligature. Thus, the open margins 
lie near the level of the peritoneum when 
the stoma clamps comes free, greatly 
facilitating healing of the stoma without 
secondary closure. 

The authors’ last 3 cases have closed 
spontaneously in from 8 to 12 weeks. 
The drainage of liquid feces is readily 
controlled in patients in whom there is 
primary union of the remainder of the 
abdominal wound. Adhesive tape is ap- 
plied tightly across the edges of the 
wound over the open ends of the intestine. 

The authors also describe their appli- 
cation of the Mikulicz procedure for 
resection of the sigmoid colon and rec- 
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turn for carcinoma. It is a combination 
of the Miles’ resection and Kuttner’s 
sacral anastomosis with preservation of 
the sphincters. The abdominal portion 
of the operation consists of mobilization 
of the mesosigmoid, ligation of the trunk 
of the inferior mesenteric artery below 
the left colic artery, and mobilization of 
the rectum down to the levator and 
ani muscles. The abdomen is then closed 
temporarily and the patient placed in 
Sims’ position. The growth is then de- 
livered through a sacral incision through 
which the coccyx is first removed. The 
Mikulicz clamps must be applied with- 
out undue tension on the circulation of 
the loops. The patient is then placed on 
his back, the abdomen is reopened, and 
the peritoneal pelvic floor is closed. 
Three or 4 days later the growth may 
be removed, and the proximal opening 
is allowed to function as a sacral colos- 
tomy. The spur is crushed with an olive- 
tipped clamp after S or 7 days. 

The most important factor in the after- 
care is to promote voluntary closure of 
the sacral fistula. This is done best by 
keeping the margins of the mucous mem- 
brane away from the skin by packing 
the cavity with gauze. Operative freeing 
is necessary when the mucous membrane 
and skin unite. Attempts to dose the 
fistula after the first 3 or 4 weeks have 
all resulted in a breakdown of the suture 
line. When this is attempted, the sphinc- 
ter must be divided. The authors report 
8 patients operated upon since 1934, with 
1 death from peritonitis. The other 7 
patients are free of recurrences and all 
have normal movements, although 3 have 
sacral fistulas. Two patients have had 
dilatations of the sphincter for stricture. 

Results — In W. J. Mayo’s report on 
262 resections of the large intestine for 
carcinoma, there were 5-year cures in 
54 per cent of the patients who survived 
operation. Most of the operations were 


of the Mikulicz type. A summary of the 
reports of Hockenegg, Anschuetz, Peter- 
man, Moszkowicz and Mikulicz show 
that of 79 operative survivors, 20 are 
known to be dead of recurrence; 36 are 
known to be living and well. The report 
from the Roosevelt Hospital, New York, 
includes 63 cases in which a carcinoma 
of the large bowel was resected by the 
Mikulicz method. There were 12 deaths, 
an operative mortality of 19 per cent. 
Of the 51 operative survivors, 9 are 
known to have died of recurrence. A 
critical review indicates that 20 or 54 
per cent of these patients were appar- 
ently cured by the Mikulicz type of 
resection. 

Cancers of Left Colon 

Delayed Resection After Exterior- 
ization for Segmental Resection of 
Colon — Quenu and Lignon 6 state that 
in 65 cases of cancer of the left colon 
which were operated upon, exterioriza- 
tion of the involved segment of the colon 
and resection after a delay of several 
days were done in 14 cases. The technic 
employed was that of E. Quenu, as de- 
scribed by Cruet in 1914. In 38 cases 
no resection operation was attempted on 
account of the extent of the lesion. In 
27 cases resection was done by other 
methods: in 11 of these the cancer was 
in the rectosigmoidal area, in which 
naturally there is no possibility of ex- 
teriorization. The technic used in the 
14 cases involved 3 stages. In the first 
stage the segment of intestine which was 
the site of the tumor was exteriorized; 
the 2 layers of the mesocolon, left and 
right, were sectioned without injury to 
the blood-vessels or glands ; each of 
these layers was sutured to the corre- 
sponding surface from which the parietal 
peritoneum had been separated. Sutures 
were placed around the vascular ped- 
icles. The afferent and efferent loops 
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of the exteriorized segment were su- 
tured in the incision in the abdominal 
wall, and compresses were placed around 
the exteriorized segment. In this way 
the intestinal segment was outside of the 
abdominal wall, and the vasculolymphatic 
pedicle outside of the peritoneum. In 
the second stage , from 5 to 7 days after 
the first, the sutures placed around the 
vascular pedicle were tightened to secure 
hemostasis and the segment of intestine 
and vasculolymphatic pedicle were sec- 
tioned. The 2 ends of the intestine were 
partially sutured in their posterior cir- 
cumference. In the third stage, after 
varying intervals, the artificial anus was 
completely closed by suture of anterior 
circumference of intestinal segments. 

All of the 14 patients operated upon 
by this method made a good postopera- 
tive recovery, without complications, 
although one-half were more than 60 
years of age. This indicates that the 
operation is unusually well tolerated, and 
this is because it is entirely extraperi- 
toneal. In the first stage neither the 
intestine nor the vasculolymphatic ped- 
icle is cut; the space in which this oper- 
ation is to be done is merely prepared. 
By delaying the resection operation, the 
intra-abdominal, but extraperitoneal, sur- 
face partially heals ; its walls are covered 
with fibrin and later with granulations ; 
at the base of this cavity is the intestinal 
segment and its vasculolymphatic ped- 
icle. They also are covered with granu- 
lation tissue; thus, the intestine can be 
opened and the lymphatics sectioned 
without danger. 

The means of hemostasis are provided 
by the sutures placed in the first-stage 
operation, and there is very little bleed- 
ing. The first stage is the most impor- 
tant in this operation. In 2 of the cases 
included among the 38 in which resection 
was not done, the exteriorization of the 
colonic segment was carried out, but the 


patients died. In 1 of these cases the 
tumor of the colon was found at opera- 
tion for a malignant ovarian tumor and 
a subtotal hysterectomy was done before 
the exteriorization of the colon. Death 
was due to bronchopneumonia and is to 
be attributed to the hysterectomy rather 
than to the exteriorization of the colon. 
In the second case, the tumor was very 
large and infected; in the process of 
mobilization, which was difficult, some 
of the infected glands broke down, and 
caused peritonitis. This case was defi- 
nitely inoperable. As no resection of the 
colon was done in these cases, they have 
not been included in the authors’ statis- 
tics of colonic resection. If they are 
included in the exteriorization opera- 
tions, the mortality is 12 per cent (2 
deaths in 16 cases). If they are not 
included, there was no postoperative 
mortality in 14 cases. 

Of the 14 patients who were dis- 
charged from the hospital after opera- 
tion, 1 could not be traced ; 1, a woman 
62 years old, with Pott’s disease and 
hemiplegia, died suddenly 2 months after 
discharge. Of the remaining 12, 6 died 
from 2 to 9 years after operation. In 2 
of these cases death was certainly not 
due to recurrence of the cancer of the 
colon; in another case, death was prob- 
ably not due to recurrence. In 2 cases 
death was known to be due to recur- 
rence, and in a third case was probably 
due to recurrence. These 3 deaths all 
occurred in the course of the second year 
after operation. Of the 6 surviving pa- 
tients, 4 are living and free from recur- 
rence more than 2 years after operation, 
the 2 other patients less than 2 years. In 
all of these living patients, the artificial 
anus has been successfully closed. 

Intussusception 

Radiological Study — The signs from 
the barium enema are as follows: (1) 
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turn for carcinoma. It is a combination 
of the Miles’ resection and Kuttner’s 
sacral anastomosis with preservation of 
the sphincters. The abdominal portion 
of the operation consists of mobilization 
of the mesosigmoid, ligation of the trunk 
of the inferior mesenteric artery below 
the left colic artery, and mobilization of 
the rectum down to the levator and 
ani muscles. The abdomen is then closed 
temporarily and the patient placed in 
Sims’ position. The growth is then de- 
livered through a sacral incision through 
which the coccyx is first removed. The 
Mikulicz clamps must be applied with- 
out undue tension on the circulation of 
the loops. The patient is then placed on 
his back, the abdomen is reopened, and 
the peritoneal pelvic floor is closed. 
Three or 4 days later the growth may 
be removed, and the proximal opening 
is allowed to function as a sacral colos- 
tomy. The spur is crushed with an olive- 
tipped clamp after S or 7 days. 

The most important factor in the after- 
care is to promote voluntary closure of 
the sacral fistula. This is done best by 
keeping the margins of the mucous mem- 
brane away from the skin by packing 
the cavity with gauze. Operative freeing 
is necessary when the mucous membrane 
and skin unite. Attempts to dose the 
fistula after the first 3 or 4 weeks have 
all resulted in a breakdown of the suture 
line. When this is attempted, the sphinc- 
ter must be divided. The authors report 
8 patients operated upon since 1934, with 
1 death from peritonitis. The other 7 
patients are free of recurrences and all 
have normal movements, although 3 have 
sacral fistulas. Two patients have had 
dilatations of the sphincter for stricture. 

Results — In W. J. Mayo’s report on 
262 resections of the large intestine for 
carcinoma, there were 5-year cures in 
54 per cent of the patients who survived 
operation. Most of the operations were 


of the Mikulicz type. A summary of the 
reports of Hockenegg, Anschuetz, Peter- 
man, Moszkowicz and Mikulicz show 
that of 79 operative survivors, 20 are 
known to be dead of recurrence; 36 are 
known to be living and well. The report 
from the Roosevelt Hospital, New York, 
includes 63 cases in which a carcinoma 
of the large bowel was resected by the 
Mikulicz method. There were 12 deaths, 
an operative mortality of 19 per cent. 
Of the 51 operative survivors, 9 are 
known to have died of recurrence. A 
critical review indicates that 20 or 54 
per cent of these patients were appar- 
ently cured by the Mikulicz type of 
resection. 

Cancers of Left Colon 

Delayed Resection After Exterior- 
ization for Segmental Resection of 
Colon — Quenu and Lignon 6 state that 
in 65 cases of cancer of the left colon 
which were operated upon, exterioriza- 
tion of the involved segment of the colon 
and resection after a delay of several 
days were done in 14 cases. The technic 
employed was that of E. Quenu, as de- 
scribed by Cruet in 1914. In 38 cases 
no resection operation was attempted on 
account of the extent of the lesion. In 
27 cases resection was done by other 
methods: in 11 of these the cancer was 
in the rectosigmoidal area, in which 
naturally there is no possibility of ex- 
teriorization. The technic used in the 
14 cases involved 3 stages. In the first 
stage the segment of intestine which was 
the site of the tumor was exteriorized; 
the 2 layers of the mesocolon, left and 
right, were sectioned without injury to 
the blood-vessels or glands ; each of 
these layers was sutured to the corre- 
sponding surface from which the parietal 
peritoneum had been separated. Sutures 
were placed around the vascular ped- 
icles. The afferent and efferent loops 
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tain, the enema will provide a valuable 
therapeutic method in all but advanced 
cases and may render an operation un- 
necessary, or, if one is necessary, make 
it easier. (3) A wider use of roentgeno- 
logical investigation in intussusception is 
clearly justified. 

Permeability of Intestinal Wall for 
Bacteria, Especially in Circulatory 
Injury of Colon 

By means of animal experiments the 
attempt was made to determine under 
what conditions and at what time the 
colon, injured by interruption of the vas- 
cular supply of the mesocolon and liga- 
tion of the mesentery, becomes per- 
meable for bacteria. After division of 
1 or several blood-vessels in the ascend- 
ing mesocolon by means of a median 
laparotomy in adult rabbits, the abdom- 
inal cavity was again opened at another 
site 12 hours after the operation under 
the strictest asepsis, and then smears 
from the surface of. the serosa were made 
every 2 hours up to 24 hours for the 
bacteriological investigation. The find- 
ings were as follows : 

Relatively often, directly after the 
operation, bacteria (mostly the Staphylo- 
coccus albus) were demonstrated on the 
surface of the serosa both in smears and 
culturally; these were considered to be 
of ectogenic nature. They were intro- 
duced at the operation and were no 
longer demonstrable after 12 hours. With 
the division of a blood-vessel of the 
ascending mesocolon, a partial necrosis 
of the intestinal wall frequently resulted 
within 24 hours. During this time, how- 
ever, bacteria did not penetrate through 
the intestinal wall into the free abdom- 
inal cavity. If 2 blood-vessels of the 
ascending mesocolon were divided, com- 
plete necrosis of the intestinal wall re- 
sulted soon after 14 hours, and within 
from 14 to 16 hours after the operation 


intestinal bacteria were already present 
on the intestinal serosa. They increased 
in number with the passage of time and 
could be demonstrated abundantly after 
24 hours. In various cases, however, the 
surface of the serosa of the necrotic in- 
tesinal wall remained perfectly sterile 
There was no basic difference between 
the conditions following the ligation of 
2 and of more than 2 blood-vessels of 
the ascending mesocolon. Necrosis of the 
intestinal wall and penetration of the 
intestinal bacteria occur somewhat earlier 
(10 to 12 hours) with the division of 
more than 2 blood-vessels. By means 
of histological investigations, it was 
shown that the penetration of the bac- 
teria, which always follows the onset of 
the necrosis early, occurs essentially by 
way of the lymphatics. The blood-vessels 
always remained free of bacteria. 

Huruya believes that the possibility 
of the penetration of the intestinal bac- 
teria is generally overestimated. With 
slight injury of the tissues, the necrosis 
of the intestinal wall as a result of sec- 
tion of the blood-vessels of the mesocolon 
with ligation of the mesentery definitely 
does not always injure the intestinal wall 
uniform^ in its entire thickness ; some- 
times it is injured in its entirety and 
sometimes only in certain areas — the 
penetrating bacteria could never be dem- 
onstrated in the acute experiment. The 
kneading and massage of the portion of 
the intestinal wall separated from the 
mesocolon also could never bring intes- 
tinal bacteria into the abdominal cavity 
within 4 hours. 


SMALL INTESTINES 

Tumors of Small Intestines 
Lipoma — This is a benign tumor, 
generally submucosal, and at times sub- 
serosal. It is usually single and sessile, 
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turn for carcinoma. It is a combination 
of the Miles’ resection and Kuttner’s 
sacral anastomosis with preservation of 
the sphincters. The abdominal portion 
of the operation consists of mobilization 
of the mesosigmoid, ligation of the trunk 
of the inferior mesenteric artery below 
the left colic artery, and mobilization of 
the rectum down to the levator and 
ani muscles. The abdomen is then closed 
temporarily and the patient placed in 
Sims’ position. The growth is then de- 
livered through a sacral incision through 
which the coccyx is first removed. The 
Mikulicz clamps must be applied with- 
out undue tension on the circulation of 
the loops. The patient is then placed on 
his back, the abdomen is reopened, and 
the peritoneal pelvic floor is closed. 
Three or 4 days later the growth may 
be removed, and the proximal opening 
is allowed to function as a sacral colos- 
tomy. The spur is crushed with an olive- 
tipped clamp after S or 7 days. 

The most important factor in the after- 
care is to promote voluntary closure of 
the sacral fistula. This is done best by 
keeping the margins of the mucous mem- 
brane away from the skin by packing 
the cavity with gauze. Operative freeing 
is necessary when the mucous membrane 
and skin unite. Attempts to dose the 
fistula after the first 3 or 4 weeks have 
all resulted in a breakdown of the suture 
line. When this is attempted, the sphinc- 
ter must be divided. The authors report 
8 patients operated upon since 1934, with 
1 death from peritonitis. The other 7 
patients are free of recurrences and all 
have normal movements, although 3 have 
sacral fistulas. Two patients have had 
dilatations of the sphincter for stricture. 

Results — In W. J. Mayo’s report on 
262 resections of the large intestine for 
carcinoma, there were 5-year cures in 
54 per cent of the patients who survived 
operation. Most of the operations were 


of the Mikulicz type. A summary of the 
reports of Hockenegg, Anschuetz, Peter- 
man, Moszkowicz and Mikulicz show 
that of 79 operative survivors, 20 are 
known to be dead of recurrence; 36 are 
known to be living and well. The report 
from the Roosevelt Hospital, New York, 
includes 63 cases in which a carcinoma 
of the large bowel was resected by the 
Mikulicz method. There were 12 deaths, 
an operative mortality of 19 per cent. 
Of the 51 operative survivors, 9 are 
known to have died of recurrence. A 
critical review indicates that 20 or 54 
per cent of these patients were appar- 
ently cured by the Mikulicz type of 
resection. 

Cancers of Left Colon 

Delayed Resection After Exterior- 
ization for Segmental Resection of 
Colon — Quenu and Lignon 6 state that 
in 65 cases of cancer of the left colon 
which were operated upon, exterioriza- 
tion of the involved segment of the colon 
and resection after a delay of several 
days were done in 14 cases. The technic 
employed was that of E. Quenu, as de- 
scribed by Cruet in 1914. In 38 cases 
no resection operation was attempted on 
account of the extent of the lesion. In 
27 cases resection was done by other 
methods: in 11 of these the cancer was 
in the rectosigmoidal area, in which 
naturally there is no possibility of ex- 
teriorization. The technic used in the 
14 cases involved 3 stages. In the first 
stage the segment of intestine which was 
the site of the tumor was exteriorized; 
the 2 layers of the mesocolon, left and 
right, were sectioned without injury to 
the blood-vessels or glands ; each of 
these layers was sutured to the corre- 
sponding surface from which the parietal 
peritoneum had been separated. Sutures 
were placed around the vascular ped- 
icles. The afferent and efferent loops 
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ascertains the distance between the tu- 
mor and the flexure. When the tumor 
is once found, it must be marked with 
the forceps and examination of the intes- 
tine should be resumed until the other 
flexure is reached. It must be remem- 
bered that frequently distended loops are 
encountered, which tend to bulge out of 
the abdomen. By this method of exam- 
ination no lesion can escape examination, 
and as only a small portion of the intes- 
tine is exposed at a given moment, the 
organ suffers very little. The localiza- 
tion is perfect, each lesion can be exam- 
ined, and the treatment can be decided 
upon with the best possible knowledge 
of the condition. In the case of intestinal 
tuberculosis in particular, the proximal 
obstruction is almost always the greatest 
one and the more important stasis and 
distention of the afferent loop are above 
it. The remainder of the intestine empty 
and flaccid may have important stric- 
tures which are easily overlooked. On 
the other hand a distal stricture may 
conceal other lesions in a distended 
proximal loop. In 1 of the cases (intes- 
tinal tuberculosis of tumoral form) the 
most important tumor was the lowest 
one and was seen only after the finding 
of 3 others. It also must be remembered 
that intestinal spasms may give a false 
impression of extension in a limited 
lesion (Reichel). As a matter of fact, 
these spasms are among the most com- 
mon causes of failure in the most perfect 
end-to-end anastomosis. 

Treatment — Once multiple intestinal 
obstruction has been found, the surgeon 
may follow 1 of 2 possible procedures, 
i. e„ fl)- fetee&etf of the affected inte„s- 
tine ; or (2) a short-circuiting opera- 
tion which, leaving the tumor, re-estab- 
lishes the continuity of the intestinal 
lumen. The first procedure is indicated 
ijj cases of suspected malignancy; it is 
very simple from a surgical standpoint. 


Undoubtedly it is the most satisfactory 
procedure, but also the most dangerous 
for the patient. The coaptation of both 
ends may not be easy; a good method 
of overcoming the difficulty is to section 
the narrower loop very obliquely so as 
to adapt its lumen to that of the more 
distended portion, or a laterolateral anas- 
tomosis may be substituted, which is rec- 
ommended in case the technic is not 
perfect. If a resection is performed, it 
is better not to resect more than 6 feet 
of intestine, in order to avoid disagree- 
able consequences. 

The second procedure, the short-cir- 
cuiting operation, requires 2 conditions, 
i. e., (1) certainty that the tumor is 
benign ; and (2) assurance that the mul- 
tiplicity of the tumors will not provoke 
digestive troubles. The authors’ second, 
third, and eighth cases were treated in 
this manner with satisfactory results. 
When a lesion has not reached the 
tumoral form, but its characteristics and 
the evolution of the other lesions indi- 
cate the possibility of such an eventual- 
ity, it must receive the same treatment 
as the tumoral form. This fact must be 
kept in mind when the type of operative 
procedure is determined. One of the 
authors’ cases of tumoral tuberculosis 
had some simple hypertrophic infiltra- 
tions which were treated like the more 
advanced tumoral forms. The suture of 
the abdominal wall must be done very 
carefully, and a good strapping will 
avoid the tendency toward evisceration, 
which is very common in these cases. 
The Wangensteen method of preopera- 
tive and postoperative treatment of cases 
with serious obstruction was used with 
very satisfactory results. When an in- 
testinal lesion of a definite nature is 
found, exploration is of great value, be- 
cause, in addition to the first process, 
another of a different nature and which 
requires more active treatment frequently 
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can be found. This is true when, during 
the operation for intestinal syphilis, can- 
cer is found also, which frequently co- 
exists with the former disease. 

Malignant Lesions of Small Intes- 
tines — According to Mayo, 24 108 cases 
of surgical malignant lesions of the small 
intestine were encountered at the clinic 
from 1907 to 1939, inclusive. This rep- 
resents 1.5 per cent of the surgical malig- 
nant lesions of the stomach and 1.4 per 
cent of the surgical malignant lesions of 
the large intestine observed during the 
same period. The jejunum was affected 
most frequently. The ratio of multiple 
lesions to single lesions in the small 
intestine was about the same as that in 
the large intestine. The vast majority 
of these lesions occurred among patients 
whose average age was 52.6 years. This 
pathologic change occurred about 2% 
times as frequently among men as among 
women. 

The actual or tentative diagnosis of a 
malignant lesion of the small intestine 
was made in 25.7 per cent of 101 cases. 
It seemed to have been somewhat easier 
in cases in which the growth occurred 
in the jejunum and duodenum. The 2 
main features which stood out were 
recurrent attacks of intestinal obstruc- 
tion with intercurrent relief and anemia, 
weakness and fatigability. A careful his- 
tory will often reveal the fact that these 
later symptoms antedate the gastro- 
intestinal complaints. Loss of weight, 
although constant in the late stages, 
is inconstant early in the disease, as is 
also constipation. 

It could be assumed that the higher 
the lesion is in the intestinal tract, the 
more quickly will the symptoms present 
themselves. This is not the case. Barium 
sulfate orally for x-ray examination in 
the presence of obstruction in the small 
or large intestine is inadvisable. With 
the advent of the Miller-Abbott tube for 


intestinal decompression, barium sulfate 
in fine solution could be used and the 
portion of intestine proximal to the site 
of obstruction can now be satisfactorily 
cleansed prior to operation, but close 
attention and careful effort by competent 
physicians are essential. The roentgeno- 
gram, when it signifies the presence of a 
lesion of the intestine, reveals evidence 
of a narrowing or filling defect of the 
intestinal lumen at the site of the lesion 
and a compensatory widening proximal 
to the obstruction. The retention of 
barium sulfate in the small intestine for 
more than 8 hours should arouse sus- 
picion of a pathologic lesion and stim- 
ulate further effort toward localization 
of the lesion, if compatible with the 
condition of the patient. 

Surgical procedures in the 108 cases 
were carried out by 18 surgeons. When 
possible, resection and re-establish- 
ment of intestinal continuity was the 
operation of choice and the second choice 
a palliative procedure and explora- 
tion. Closure was employed only when 
the other 2 procedures were not applica- 
ble or were deemed to be without benefit. 
Resection (42.4 per cent) could be ac- 
complished most frequently for lesions 
of the ileum; palliation (41.3 per cent) 
such as gastroenterostomy was the most 
usual procedure for malignant lesions of 
the duodenum; and exploration alone 
was possible in 16.3 per cent. 

The typical malignant lesion of the 
small intestine is an adenocarcinoma , 
much the same ring constricting type 
that is frequently observed in the distal 
half of the colon. Leiomyosarcoma made 
up a little less than 10 per cent of the 
malignant lesions in this region. Meta- 
tasis first involves the lymph-nodes of 
the mesentery, then the peritoneum, 
liver, lungs, long bones and dura mater. 

Of 85 patients operated on prior to 
January, 1938, 83 were traced and of 
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these, 25, or 30.1 per cent, survived for 
more than a year. Of 66 patients oper- 
ated on prior to January, 1934, 65 were 
traced for 5 years and 8, or 12 3 per 
cent, survived 5 years or more. 

Rodriguez and Schena 25 report a case 
of a carcinoid of the small intestine in a 
37-year-old man. The tumor produced 
an intussusception. After a resection, a 
terminolateral anastomosis was per- 
formed with a Murphy button. As the 
pains recurred, and intestinal contrac- 
tions became visible, a second operation 
was performed 6% weeks later. Dissem- 
inated tumors were found in various lo- 
cations between the duodenojejunal junc- 
tion and the terminal portion of the 
ileum. After exteriorization of the tumor 
causing invagination, the abdomen was 
closed. The patient expired 2 weeks 
after the operation. The histological 
examination established the diagnosis of 
a carcinoid. 

Duodenum 

Duodenal Ulcer — This is the com- 
monest, most distressing and the most 
serious duodenal lesion. The Lahey 
Clinic has managed 3670 patients with 
duodenal ulcers. Only 8.2 per cent of 
the patients were operated on because 
of incapacitating symptoms. Lahey knows 
of nothing which has been of greater 
value in the care of patients with peptic 
ulcer than medical opinions concerning 
preoperative preparation and the sepa- 
ration of cases into those desirable for 
surgery and those not requiring surgery. 

Pathogenesis — The gastroscopic find- 
ings of Christiansen 8 in patients with 
duodenal ulcer stress the disagreement 
between the gastroscopic and the patho- 
logic-anatomic concepts of the patho- 
genesis of peptic ulcer. Konjetzny main- 
tains that chronic ulcer is the end-product 
of a primary chronic gastroduodenitis 
which passes through the catarrhal and 


the erosive stage, reaching its climax in 
the ulcerative stage with the formation 
of 1 or more chronic ulcers. In contrast 
to this view, Schindler and other gastro- 
scopists consider chronic peptic ulcer 
and gastritis as 2 different lesions with- 
out causal connection. Gastroscopy in 
most cases of chronic ulcer does not 
reveal gastritis. Gastritic alterations 
which may appear in cases in which the 
ulcer gives rise to retention of stomach 
contents are secondary and curable. 
Ulcerations may appear in primary gas- 
tritis but they do not develop into 
chronic ulcers, since they are acute and 
transitory phenomena. 

Christiansen found 70 cases of roent- 
genologically verified duodenal ulcer 
among more than 500 patients with or- 
ganic lesions of the digestive tract. In 
none of these was it practicable to ascer- 
tain by relief examination changes in 
the stomach. The patients were exam- 
ined gastroscopically at a time when 
they had pronounced dyspeptic symp- 
toms and prior to the institution of treat- 
ment. Most of them were submitted to 
gastroscopic examination several times. 
He found that, regardless of the secre- 
tory conditions, gastroscopy demon- 
strated definite changes in the mucous 
membrane in 49 of the 70 cases (70 per 
cent) while the gastroscopic aspects 
were normal in 21 (30 per cent). Thus, 
in contrast to the opinion of Schindler, 
the gastroscopic examination revealed 
that the stomach in the majority of the 
cases was the site of pronounced patho- 
logic alterations. The frequency of gas- 
tritis in duodenal ulcer cannot, however, 
be taken to confirm the observations of 
Konjetzny, as there is a considerable 
difference between the changes observed 
and those found in resected specimens. 

The author reviews a case history 
which furnishes an explanation of the di- 
vergence between Konjetzny and Schind- 
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ler. If resection had been performed on 
a patient when his illness was at its 
worst, the specimen would have pre- 
sented the picture on which Konjetzny 
based his theory. There would have 
been a duodenal ulcer associated with a 
violent, erosive, antral gastritis. The 
course of the disease showed, however, 
that these pronounced changes were of 
an acute character, healing within a few 
weeks when the pyloric spasm subsided 
and the retention disappeared. Improve- 
ment of clinical symptoms ran parallel 
with rapid healing of severe gastric 
changes, while the roentgenographic 
changes in the duodenum remained con- 
stant. This may be interpreted as indi- 
cating that the particular duodenal ulcer 
is the primary lesion while gastritis is 
secondary. 

The author believes that, as a general 
rule, patients with a nonstenotic duode- 
nal ulcer are liable to pathologic changes 
in the gastric mucosa even though no 
abnormality may be demonstrated by 
roentgenography or the Ewald test meal. 
Gastroscopy is the method of examina- 
tion capable of settling this question. The 
gastritis may be total or partial. The 
erosions are acute manifestations which 
may heal in a few days, regardless of 
whether the gastritis improves at the 
same time. Transition to a chronic gas- 
tric ulcer has not been observed. The 
typical ulcer symptoms seem to appear 
in cases in which the stomach is affected. 
Acute gastric retention may be associated 
with severe erosive changes in the stom- 
ach. These changes are inconstant and 
may disappear rapidly when the reten- 
tion subsides. Probably this condition 
does not involve a primary gastritis, as 
has been claimed by Konjetzny, but 
more likely secondary peptic injury, as 
asserted by Schindler. 

Treatment *— Lahey feels strongly that 
the selection of the type of operation for 


duodenal ulcer must always be made not 
in terms advocated by so many Euro- 
pean surgeons, namely 100 per cent gas- 
trectomies, but in terms of how well the 
individual will stand the operative pro- 
cedure. Lahey did a subtotal gastrec- 
tomy for peptic ulcer in 296 cases. It 
includes the removal of three-fourths to 
four-fifths of the stomach. He gets nd 
of a large proportion of the acid secret- 
ing glands and puts back into the stom- 
ach by means of the anastomosed jeju- 
num the alkaline jejunal contents. He 
has found that the patients who have the 
lowest values for acid have had the best 
results, the fewest recurrences of ulcer 
and the fewest digestive symptoms after 
operation. 

Lewisohn 9 considers that partial gas- 
trectomy with removal of the ulcer 
is the operation of choice for duodenal 
ulcer. Opposition to gastric resection 
persists because of technical difficulties 
inherent in the operative technic. He 
believes that if gastric resection was 
technically as simple as a gastroenteros- 
tomy or a pyloroplasty, every surgeon 
would employ it. Exaggerated statements 
have been made about the inherent mor- 
tality and the magnitude of the operative 
procedure in gastric resection. With 
some experience and with proper organ- 
ization, the mortality in primary cases 
of gastroduodenal ulcers should not be 
higher than about 5 per cent. The mor- 
tality following a subtotal gastrectomy 
for gastric ulcers is usually higher than 
that following partial gastrectomy for 
duodenal ulcers. Yet gastric resection 
for gastric ulcers is considered by most 
surgeons as a justifiable procedure, 
whereas gastric resection for duodenal 
ulcers is considered too radical. 

It appears that opposition to the pro- 
cedure is due to some extent to the abuse 
of the term “subtotal gastrectomy.” The 
term implies that only a small stump of 
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stomach is left. This term is fitting for 
the operation for high gastric ulcers. 
When duodenal or prepyloric ulcer is 
being dealt with, the removed part rep- 
resents a little more than one-half of 
the stomach. Partial, rather than sub- 
total, gastrectomy is the correct term 
for this operation. The term “gastric 
resection” is also incorrectly applied to 
certain operative procedures. The sur- 
geon should distinguish between a pre- 
pyloric or a postpyloric Finsterer oper- 
ation. The Finsterer operation puts the 
ulcer at complete rest and reduces the 
preoperative hyperacidity considerably. 
Thus, the method has a sound principle. 
The same cannot be said of the palliative 
resection of Madlener. If temporary 
cures follow this method, they probably 
occur independently of the operation, not 
because of it. 

Perforation and hemorrhage, the seri- 
ous complications of duodenal ulcer, 
have been more frequent in recent years 
because duodenal ulcer is still considered 
a medical disease, even after repeated 
medical failures. The feet that a fair 
percentage of ulcer cases are refractory 
to medical treatment must be recognized. 
The economic factor may at times place 
the ulcer patient in the surgical group. 
While partial gastrectomy is far superior 
to gastroenterostomy or pyloroplastic 
operations, it is not a definite safeguard 
against a recurrence. The ideal method 
for permanent cure of chronic duodenal 
ulcer still has to be found and it is possi- 
ble that it will be along medical lines. 
At present, when a series of medical 
treatments has failed, partial gastrec- 
tomy is the best method. It relieves the 
patients of many years of suffering, safe- 
guards him against the serious compli- 
cations of perforation or hemorrhage and 
effects a permanent cure in about 90 per 
cent of cases. 


Sixty-four consecutive cases of chronic 
duodenal ulcer treated by gastroenter- 
ostomy were studied by Westermann. 10 
The objections of the majority of sur- 
geons at the present time to posterior 
gastroenterostomy in the treatment of 
chrome duodenal ulcer is based almost 
entirely upon the fact that it is so fre- 
quently followed by jejunal ulcer. The 
literature favoring gastric resection, how- 
ever, shows no distinction between par- 
tial gastric resection and subtotal gastric 
resection. That partial resection is fre- 
quently followed by jejunal ulcer is 
already recognized, and subtotal resec- 
tion is not immune to this complication. 
While subtotal gastrectomy is a satisfac- 
tory operation and fulfills the last re- 
quirement, its immediate mortality and 
postoperative complications, however, 
will never be eliminated. 

The author cannot agree with the sur- 
gical teaching which recommends sub- 
total gastrectomy as the only procedure 
for cure of chronic duodenal ulcer. In 
the hands of those with less experience, 
smaller portions of the stomach will be 
resected and the mortality and immediate 
complications will be high without insur- 
ance of permanent cure. Gastroenter- 
ostomy is not a haphazard fistula be- 
tween some part of the posterior gastric 
wall and the jejunum, but a definite well- 
planned, carefully-placed opening be- 
tween a certain limited area of the stom- 
ach wall and a corresponding segment 
of the jejunum. Some of the important 
features are : ( 1 ) The stomach site falls 
along a line from the lesser to greater 
curvature drawn obliquely downward 
from left to right; (2) the lower angle 
of the stoma falls below a line bisecting 
the body of the stomach ; (3) the serosa 
of the jejunum is buttressed to serosa 
of the stomach for an inch above the 
upper angle of the stoma ; (4) the open- 
ing in the lesser sac is affixed to the 
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stomach wall above the stoma; (5) the 
jejunal site is arbitrarily taken to allow 
the jejunum to fall naturally without 
angulation when the stomach is replaced ; 
and (6) the size of the opening will vary 
with the size of the stomach, but will not 
be less than 1% inches in diameter. No 
clamps and no nonabsorbable sutures are 
used. All bleeding points in the stomach 
and jejunal walls are tied. Two sutures 
are used, 1 continuous for the serosa, 
and 1 of a self-inverting type for the 
mucosa. It is important not to place the 
stoma near the pylorus. 

In the author’s series of 64 consecutive 
cases there were 2 postoperative deaths 
(3.12 per cent) : 1 followed wound dis- 
ruption and a pulmonary complication 
following resuture of the wound ; the 
second was secondary to obstruction of 
the distal jejunal loop from dense adhe- 
sions. The results were unsatisfactory 
in 5 patients ( 7.6 per cent). One patient 
developed a definite jejunal ulcer, which 
was proved at autopsy. It was possible 
to follow 54 cases continuously after op- 
eration. Thirteen of the patients were 
followed for 10 years or longer ; 25 from 
5 to 10 years; and 16 from 1 to 5 years. 
From the results obtained in these pa- 
tients, the conclusion is drawn that pos- 
terior gastroenterostomy in the surgical 
management of duodenal ulcer has met 
the specified requirements essential to 
justify continuance of its use. 

Brule and his associates 11 report a 
case of ulcer of the second portion of the 
duodenum in which gastroenterostomy 
was successfully performed. Duodenal 
ulcers of the second portion are usually 
found between the upper bend and the 
ampulla of Vater. They are terebrant, 
affect the pancreas and are accompanied 
with serious manifestations of periduode- 
nitis and pancreatitis. They often appear 
as huge tumoral masses with hyperemia 
of tissues and pronounced vasculariza- 


tion. The authors stress the impor- 
tance of a differential x-day diagnosis 
directed to duodenal diverticula, to the 
dilatation of the ampulla of Vater, espe- 
cially when it attains significant dimen- 
sions, and to certain bulbar ulcers, since 
in consequence of inflammatory reactions 
or adhesions the shape and contour of 
the bulb may be completely modified. 



Fig. 1 — Resection by exclusion (Finsterer). 
Area between dotted lines represents por- 
tion of stomach to be removed. Stomach is 
transected at prepyloric line and turned in, 
ulcer and pylorus remaining intact and un- 
removed. (Lahey . New England J. Med ) 

Complications in duodenal ulcers of the 
second portion may be due to stenosis of 
the bile-duct and duodenum, to pancrea- 
titis and to perforation. Hemorrhages 
are frequent. 

Demirleau 12 reports 4 cases of duode- 
nal ulcers in which, on clinical and radio- 
scopic examinations, gastrectomy with 
exclusion was performed. The age of 
the patients ranged between 28 and 56 
years. In all patients gastric or epigas- 
tric pains had made their first appear- 
ance in early infancy (second or third 
year). In all 4 cases large ulcers were 
discovered in the second portion of the 
duodenum, 3 times with implications of 
pancreatitis. In 1 case a stenosis was 
found below the upper bend, large 
enough to prevent passage of a finger. 
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In another case the base of the ulcer 
was situated 2 cm. above the ampulla 
of Vater and the ulcer had eaten its way 
into the bile-duct, causing an opening of 
more than 1 cm. All cases had fatal 
endings, 3 from complications (pneu- 
monia, peritonitis, pleurisy), the fourth 
from an involvement of surgical compli- 
cations. Four necroscopic views with 
reduced replicas are shown. 

Patients with duodenal ulcer develop- 
ing obstruction can be put to bed, and 
under ideal conditions of rest and neu- 
tralization, an obstructed pylorus can be 
so relaxed that food will pass through 
quite satisfactorily. If these patients 
have 2 or more episodes of obstruction 
they should be operated upon. For pa- 
tients with perforated duodenal ulcers a 
simple closure is done unless this pro- 
duces obstruction. After the patient re- 
covers from the perforation, he is placed 
under medical management and studied 
to determine whether the ulcer can be 
healed without operation. As to bleed- 
ing from a duodenal ulcer, it has been 
shown by Finsterer, Taylor and others, 
that if operation is performed on patients 
who are having massive recurring hem- 
orrhages after 48 hours, the mortality 
will be almost prohibitive. If the surgeon 
expects to operate to surgically control 
the bleeding, it must be done within 
48 hours. 

Diverticula — Many duodenal diver- 
ticula do not produce symptoms of suf- 
ficient magnitude to justify operation. 
When erosion of the diverticulum begins, 
ulceration occurs. Then epigastric pain 
manifests itself. Distressing symptoms 
may come on as a result of accumula- 
tions within the sac. Diverticula appear- 
ing on the outer wall usually have their 
origin behind the duodenum, but can be 
approached by mobilizing the duodenum 
and turning it inward. At this point the 
common bile-duct enters the duodenum. 


After the diverticulum has been cut off 
at its neck, care should be taken that 
inversion of the diverticulum does not 
obstruct the point of entrance of the 
common duct. 

Diverticula projecting from the inner 
wall of the duodenum arise from the 
posterior wall and burrow into the head 
of the pancreas and into the vascular 



Fig 2 — Resection by exclusion (Finsterer). 
Note duodenal stump, with ulcer removed, 
and stomach transected prepylorically and 
inverted. Also note high subtotal gastrec- 
tomy, with remainder of the stomach 
and high antecolic Hofmeister anastomosis. 
(Lahey . New England J. Med.) 


structures at the angle made by the 
curve of the duodenum. Ducuing 13 re- 
ports a case of diverticulum of the 
duodenojejunal junction. The man was 
53 years old and complained of epigas- 
tric cramps particularly severe 2 hours 
after meals. There was tenderness in 
the right hypochondrium and epigas- 
trium. X-rays showed a triangular 
shadow connected to the duodenum at 
the duodenojejunal junction. The diver- 
ticulum was resected. 

Primary Duodenal Cancer — Pri- 
mary carcinoma of the duodenal bulb 
constitutes a well-defined anatomical 
and clinical entity among the epithelial 
neoplasms of the duodenum, which are 



696 


SURGERY 


divided into those of the duodenum 
proper and those of the ampulla of 
Yater ; the former are subdivided into 
supra-ampular and infra-ampular tu- 
mors. Various theories have been offered 
to explain the origin of duodenal cancer : 
Development in an aberrant island of 
gastric mucosa or pancreatic tissue, in 
an old diverticulum of the duodenum, in 



Fig 3 — Removal of an external, safely 
removable duodenal diverticulum. Duodenum 
has been mobilized and inverted, and diver- 
ticulum cut off and its neck inverted. Note 
relation of origin of diverticulum to the 
point of entrance into duodenum of com- 
mon bile duct. Care must be exercised lest 
inversion of the neck of sac obstruct the 
common duct. (Lahey: New England J. 
Med.) 

a duodenal ulcer, or in Brunner’s glands. 
The tumor is nearly always diffuse, 
annular, more or less stenosing, and infil- 
trating. The tumors may grow outward 
into the lumen as cauliflower growths, 
or may constrict the duodenal lumen by 
scirrhous annular infiltration of the wall. 
Histologically, it is an adenocarcinoma 
or an alveolar carcinoma. Various de- 
generations may occur, colloid degen- 
eration being the most frequent; cystic 
cavities with a gelatine-like mucoid con- 
tent are not infrequently found in the 
tumoral mass. The participation of the 
stroma in the tumor varies. The tumor 
nearly always contracts adhesions with 


the neighboring organs, particularly the 
pancreas and the gall-bladder. Metastasis 
seems to be frequent, especially to the 
liver. 

Symptoms — The clinical picture of 
carcinoma of the first portion of the 
duodenum is not characteristic and this 
explains the frequent errors in diagnosis. 
There are general symptoms, such as loss 
of weight and strength, nausea, vomiting, 
epigastric pain, anorexia, flatulent dys- 
pepsia, and anemia Pain in the right 
hypochondrium 2 or 3 hours after 
meals, accompanied or not by nausea and 
vomiting, occurs some time or other, 
and subicterus may be present. Hema- 
temesis and melena are very rare. A 
choledochus syndrome appears in cases 
of compression of the biliary tract. At 
times the disease starts suddenly with 
great epigastric pain and symptoms re- 
calling obstruction of the pylorus. Clin- 
ical examination offers nothing charac- 
teristic, but in some cases a tumor may 
be found on palpation, usually when the 
neoplasm has already invaded neighbor- 
ing organs and contracted adhesions. 
Ascites is rarely present. Laboratory 
examinations offer no sure elements for 
the diagnosis. Theoretically, duodenal 
sounding may be of value; practically, 
it is not. The same applies to Roentgen 
examination. In advanced cases, the most 
frequent diagnosis is that of antropyloric 
tumor. In short, the diagnostic difficul- 
ties are such as to make an operative 
diagnosis difficult or impossible. 

Differential Diagnosis — Differentia- 
tion from carcinoma of the head of the 
pancreas can be made only when the 
latter condition has expanded the duo- 
denal curve without producing mucosal 
erosion. Chronic pancreatitis may pro- 
duce a similar x-ray picture. Infra- 
ampullary tumors produce duodenal 
stasis and may be confused radiolog- 
ically with arteriomesenteric or extra- 
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luminal tumor pressure as from retro- 
peritoneal lymph-nodes. 

Treatment — Surgery is the only 
treatment to be considered. Unfortu- 
nately, many cases come to operation in 
the advanced stage and the immediate 
mortality is consequently high; in addi- 
tion, recurrences are frequent within 4 
or 6 months. In cases favorable from 
the surgical point of view, ample gastro- 
duodenal resection may give good im- 
mediate and late results. Lahey devel- 
oped a new operative procedure that will 
well prove useful to anyone, who has to 
deal with gastro jejunal ulcer, with gas- 
trojejunocohc fistula or with carcinoma 
high in the jejunum. As will be seen in 
Fig. 4, following the removal of an ade- 
quate amount of jejunum for carcinoma 
there was but a small stump of jejunum 
at the ligament of Treitz, with too short 
a mesentery and an intraperitoneal por- 
tion to permit safe end-to-end anasto- 
mosis. Even had it been possible, the 
anastomosis would have retracted retro- 
peritoneally beneath the vascular mesen- 
teric root, so that there would have been 
the distinct possibility of obstruction 
from pressure and the danger of leakage. 
After removal of the segment of high 
jejunum, both ends of the jejunum were 
inverted and reinforced with interrupted 
silk stitches. 

The parietal peritoneum about the 
upper short stump of jejunum at the 
ligament of Treitz was then incised, and 
the stump was pushed beneath the vas- 
cular mesenteric root until it was on the 
opposite side of the mesentery. The 
incised ligament of Treitz was then 
closed and the entire right hepatic flex- 
ure was turned down by incising its 
outer leaf of peritoneum. This revealed 
the retroperitoneal duodenum and the 
mobilized upper stump of jejunum (Fig. 
5). When this has been done, the mes- 
entery of the retroperitoneal duodenum 


and jejunum was of sufficient length so 
that when the transverse colon was put 
back in place the mobilized duodenum 
and jejunum could be passed over and 
in front of the transverse colon, the 
lower stump of jejunum would be 
brought up in an antecolic position and 
a safe lateral anastomosis could be ac- 
complished between the antecolic mobil- 
ized duodenum and the jejunum (Fig. 
6). The technical procedures are well 
illustrated by the line drawings. 

This method has been of value also 
in cases of jejunal ulcer. When a jejunal 
ulcer occurs in a case of no-loop gastro- 
enterostomy, the proximal loop of jeju- 
num is so short after the segment of the 
jejunum containing the ulcer has been 
resected that safe end-to-end anastomosis 
cannot be done. In such cases, and in 
cases of gastrojejunocolic fistula, this 
plan of transposing the duodenal stump 
beneath the mesenteric root to the right 
side of the abdomen and then mobilizing 
the retroperitoneal duodenum has proved 
of distinct value. 

Chronic Obstruction of Proximal 
Duodenum by Congenital Bands — 
These bands are probably remains of 
the anterior mesogastrium. They cross 
the second portion of the duodenum 
from below and terminate in the region 
of the gall-bladder. Differential diag- 
nosis is to be made between this con- 
dition and atresia of the intestine, and 
also between it and congenital pyloric 
stenosis. In the case of atresia, differ- 
ential diagnosis is impossible preopera- 
tively, but congenital pyloric stenosis 
can usually be differentiated from ob- 
struction due to bands because of the 
fact that patients with the latter start 
vomiting after the first feedings, have 
bile in the vomitus, and present no 
typical olive-shaped abdominal mass. 
Because of flattening, constriction, and 
angulation of the duodenum due to the 
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bands, the proximal duodenum does not 
become dilated. The obstruction may be 
complete or incomplete, the former type 
requiring immediate operation, the latter 
usually pursuing a chronic course over 
many months or years with intermittent 
vomiting and chronic starvation. Op- 
erative technic consists of division of the 
bands on the outer, avascular margin 
of the duodenum. Preoperative and post- 
operative management is similar to that 
in cases of congenital pyloric stenosis 
except in the older patients. 

Retroperitoneal Traumatic Rup- 
ture of Duodenum — Decoulx 14 found 
about 100 cases reported in the litera- 
ture. The termination of such cases is 
usually fatal, especially if operation is 
late. Fixation of this portion of the 
bowel just in front of the spine renders 
it particularly vulnerable to injury. In- 
complete ruptures not involving the mu- 
cosa may heal, but in most cases the 
mucosa is finally weakened and ruptures 
in a second stage. In complete ruptures 
the intestinal lumen is opened. In par- 
tial ruptures only a part of the circum- 
ference is involved by a mere puncture 
or a longitudinal or transverse fissure. 
Finally, the intestine may be cut in 2, 
as is usually the case in children. This 
form of total rupture is quite common 
(up to 22 per cent, according to Lenor- 
mant) in the intraperitoneal or extra- 
peritoneal lesions, but most rare in the 
retroperitoneal type. Only 2 such cases 
have been reported. 

The sites of predilection appear to 
be the extremities of the duodenum, the 
pyloric zone and the angle of Treitz. 
Only about one-fourth of the cases in- 
volve the third portion. The mechanism 
of the production of rupture varies ac- 
cording to the direction and form of the 
injury. Laceration is commonest in re- 
gions where the duodenum is fixed by 
solid attachments at the angle of Treitz 


or the superior flexure. The intestine 
may be crushed against the spine, espe- 
cially in its third portion, in which case 
the condition is usually associated with 
other lesions, particularly rupture of the 
pancreas. The commonest type of rup- 
ture seems to be that produced by burst- 
ing. The present case is the only one 
reported in which the rupture was due 
to a motor accident. Following rupture, 
the fluids escape into the cellular spaces, 
may detach the mesocolon, the mesen- 
tery, but in particular the pancreas, and 
flow into the perirenal region and even 
into the iliac fossa. The infiltration con- 
sists of food, biliary fluids, pancreatic 
juice, gas, and blood. 

Symptoms are so atypical that a diag- 
nosis is rarely made before the inter- 
vention. In spite of the absence of peri- 
toneal inundation the clinical syndrome 
greatly resembles that of perforation 
peritonitis. The hourly acceleration of 
the pulse indicates a severe abdominal 
lesion. The facies becomes typical, but 
not until later. The disappearance of 
hepatic dullness cannot be counted upon 
because the peritoneum does not contain 
gas. Abdominal contraction is marked 
and early. The peritoneal symptoms do 
not appear immediately. There is often 
a free interval of from 5 to 6 hours, or 
several days, during which nothing in- 
dicates a serious lesion. The patient ob- 
served by the author walked a distance 
of several kilometers and slept several 
hours, the alarming symptoms not ap- 
pearing until 8 hours after the accident. 
Other special symptoms which may de- 
velop are testicular pain, emphysema of 
the anterior abdominal wall, and deep 
prevertebral tumor. 

Sperling diagnosed 1 case roentgeno- 
graphically. If operation is not per- 
formed, death ensues within a short time. 
Only a very careful exploration at opera- 
tion will prevent the oversight of such 
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a lesion. Diagnostic signs of aid include 
subperitoneal emphysema and a green 
spot in the submesocolic region. 

Treatment — In the smaller puncti- 
form ruptures the continuity of the in- 
testinal tract may be restored by lateral 
suture with linear or purse-string 
burial . If the duodenal caliber is con- 
stricted, a gastroenterostomy may be 
required. In severe or total rupture, 
lateral suture becomes impossible. If the 
rupture is not total it may be necessary 
to complete it with excision of the entire 
bruised area. Opening of the 2 duodenal 
stumps to the skin or simple tamponade 
are merely procedures of last resort 
which usually fail. The digestive canal 
must be re-established by 1 of several 
possible methods: (1) End-to-end su- 
ture, which gave successful results in 
1 case reported by Kantor but is too 
risky to be recommended ; (2) closure of 
the upper end and opening of the lower 
end into the stomach; (3) closure of 
the lower end and opening of the upper 
end into the small intestine; and (4) 
closure of both ends with purse-string 
invagination. The last method is used 
in almost all cases. Gastroenterostomy 
is then required to restore the continuity 
of the intestinal tube. Other procedures 
found of use include Finney's pyloro- 
plasty and the complementary du- 
odenojejunostomy recommended by 
Guibe. Anastomosis may be accomplished 
more simply at the level of the pylorus 
by Delbet’s technic of gastroduodeno- 
jejunostomy. If the rupture is located 
at the ampulla of Vater, operation be- 
comes most difficult. Occasionally lateral 
suture is possible, but if the rupture is 
too extensive, a reimplantation of the 
papilla or even reimplantation of the 
pancreatic section into the intestine 
(Kausch) may be necessary. Even in the 
absence of such unfavorable conditions 
the long difficult operations required for 


ruptures of the duodenum explain the 
poor prognosis of such accidents. Of 
34 cases published by Rudolsky in 1927, 
only 5 terminated in recovery. 

Jejunum 

Primary Jejunal Ulcer — Rufz is 
generally credited with calling attention 
to ulcers in the jejunum, having re- 
ported a case in 1843. Richardson col- 
lected 12 cases in 1922, and in 1924 
Brown reported 35 cases of simple 
ulceration of the jejunum and ileum, 9 
of which occurred in the jejunum. In 
1933, Ebeling made a thorough study 
of the subject, surveying both domestic 
and foreign literature and presented a 
summary of the important findings in 
47 cases, including 1 of his own. He 
omitted a case reported by Heinatz in 
1928. Since then, Colletti has reported 
2 cases and Puhl, Hall, Desjacques, 
Lastra, Smith, Harris, and Zemp have 
each reported a case in which there was 
a simple ulcer in the jejunum without 
ulceration in the remainder of the intes- 
tinal tract, and without any systemic dis- 
ease or previous gastrojejunostomy. The 
detailed reports in recent years make it 
possible to outline certain findings that 
are present in the majority of cases which 
aid considerably in the diagnosis. The 
importance of this type of ulcer is readily 
appreciated when its mortality is re- 
viewed. Of the 52 cases with sufficient 
data to be studied, 28 died, making a 
total mortality of 53.8 per cent. There 
were 43 perforated cases, of which 23 
died, a mortality of 55.8 per cent. 
Twenty-five of the perforated group 
were operated upon with 9 deaths, or a 
mortality of 36 per cent. Those operated 
upon within 24 hours had a much lower 
mortality. There were 9 nonperforated 
cases, of which only 1 was correctly 
diagnosed before operation. All were 
operated upon with only 1 death, a mor- 
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tality of 11.1 per cent The above mor- 
tality is considerably less than that ob- 
served 10 years ago. 

Pathology — The upper one-third of 
the jejunum was by far the commonest 
site. Sixty-eight per cent were situated 
in its proximal portion. The majority 
(83 per cent) were opposite the mesen- 
teric attachment, and varied in size from 
2 mm. to 2 cm. and usually were single. 
Eighty-six per cent were circular in 
shape with a clean-cut, punched-out ap- 
pearance, and on cross section were 
often terraced. This latter feature ac- 
counted for the minute perforations at 
times. There was usually some narrow- 
ing of the lumen due to marked fibrosis 
that had developed over a considerable 
time. The majority perforated, some- 
times very early, but, as a rule, not 
until after well-developed fibrosis had 
taken place. Hemorrhage was rare, and 
none became cancerous. The regional 
lymph-nodes were often enlarged and 
showed inflammatory changes. Micro- 
scopic studies showed a necrosis varying 
in depth from the mucosa to the serosa 
with round-cell infiltration and fibrosis 
of varying degrees. Very few showed 
any change in the vascular system ex- 
cept an occasional thrombosis. The ulcer 
had not the appearance of those some- 
times found in the jejunum in tertiary 
lues and Levaditi’s technic was negative 
when done. The giant cells of tubercu- 
losis were not seen. 

Etiology — Zemp 15 believes it can be 
stated with certainty that the true cause 
is not known. All of the theories that 
have been advanced for the development 
of ulcers in other parts of the gastro- 
intestinal tract have been suggested, as 
emboli, vascular changes, endocrine dis- 
orders, streptococci, irritative action of 
the intestinal chyme, etc. It certainly is 
possible that the initial factor may be the 
result of some previous disease of the 


intestinal tract, as the enteric fevers, 
amebic or bacillary dysentery and chol- 
era. Heterotopic gastric mucosa was 
present in 1 instance (Puhl’s case). 
A focus of infection from which bacterial 



Fig 4 — This semidiagrammatic drawing 
demonstrates the location of the carcinoma 
in the upper jejunum. Lines a and b to- 
gether with the dotted lines demonstrate the 
amount of jejunum which it was necessary 
to remove together with its attached mesen- 
tery The shortness of the remaining mtra- 
peritoneal jejunal stump as relates to a safe 
end-to-end anastomosis reveals very well the 
dilemma encountered. It was readily appreci- 
ated from past experiences with high jejunal 
resections and anastomosis in patients who had 
developed jejunal ulcers after no loop gastro- 
enterostomy, that no safe anastomosis in situ 
between the ends of remaining jejunum could 
be accomplished To meet this situation the 
plan presented in the following illustrations 
was undertaken. (Lahey Surg, Gynec. & 
Obst.) 


emboli are carried to the jejunum is 
possible. Smith’s case had thrombo- 
angiitis obliterans, but this condition 
was not evident in the ulcer, and in most 
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of the cases there were no vascular 
changes. Trophic disturbances, trauma, 
and foreign bodies, as a fish bone, are 
mentioned. Abnormal acidity of the 
jejunal contents from pyloric dysfunc- 
tion is inferred. Tuberculosis is possible 
and should be ruled out by detailed 
studies. Syphilis is difficult to exclude. 


indigestion and abdominal distress from 
a few weeks to a year or more. Pain 
was usually present in the midepigas- 
trium or was periumbilical. Sometimes 
it was general abdominal, in the left 
upper or lower quadrant, and occa- 
sionally in the right or in the back. It 
was characteristically described as hurt- 



Fig 5 — In this illustration are shown both ends of the jejunum inverted and safely closed with 
mattress silk sutures The parietal peritoneum about the ligament of Treitz and the point where the 
jejunum becomes retroperitoneal is shown incised about the jejunum so that that structure could be 
pushed behind the root of the mesenteric vessels into a retroperitoneal position. Following the with- 
drawal of the finger from the retroparietal peritoneum the remaining slit in the parietal peritoneum 
was closed by suture. (Lahey : Surg., Gynec & Obst.) 


The presence of a possible Was- 
sermann reaction does not mean that 
the ulcer is luetic. Spirochaetes should 
be found in the ulcer by Levaditi’s 
method. The majority occurred between 
the ages of 31 and 60, with from 40 to 
60 predominating. They were 3 times 
more frequent in males than in females. 

Symptoms — In 7 cases no symptoms 
were present previous to a sudden rup- 
ture, but the remaining patients had had 


ing, colicky, cramp-like, or boring. In 
about 12 per cent, the pain resembled 
that of duodenal ulcer, occurring 2% 
to 3 hours after meals when the ulcer 
was very near the duodenum. Food 
sometimes relieved it and at times ag- 
gravated it. Gas, heartburn, sour stom- 
ach, belching, nausea, vomiting, and 
constipation were frequent. In 2 cases 
bleeding was encountered and in 1 case 
hiccoughs. As the ulcer progressed with 
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the development of stenosis, subacute 
high obstructive symptoms appeared ; 
colicky pains, belching, nausea, vom- 
iting, distention (upper abdominal), 
constipation, rather marked, and visible 
peristalsis. Movement of the bowels, par- 
ticularly after a laxative, usually aggra- 
vated the pain and the peristalsis. Acute 


were not operated upon at all developed 
the usual signs of a general peritonitis. 

Diagnosis — A careful history of 
chronicity of symptoms should cause 
suspicion. The subacute obstructive signs 
of upper jejunal involvement should be 
easily recognized, as well as the signs 
of acute perforation. The laboratory stud- 



Fig. 6 — In this illustration the lateral parietal peritoneum beside the hepatic flexure is 
shown, incised and the entire hepatic flexure with its attached mesentery so turned down that 
the retroperitoneal duodenum together with the mobilized and transposed stump of jejunum 
is at once visualized. With freeing of the retroperitoneal duodenum from its bands of retro- 
peritoneal tissue it will be found to have a sufficiently long mesentery so that it can be carried 
in front of the transverse colon when that structure is restored to its normal position by putting 
the hepatic flexure back to the point from which it was mobilized. (Lahey : Surg., Gynec. & 
Obst.) 


perforation occurred in all but 9 cases 
and was ushered in with a sudden and 
severe pain in the midabdomen, soon 
becoming generalized. In several cases 
the pain radiated to the left side, and 
in only 1 case did it localize in the right 
lower quadrant. There was also shock, 
board-like rigidity, tenderness and usu- 
ally a diminution of liver dullness. Those 
in whom operation was delayed or who 


ies aid very little, for the gastric analy- 
sis is usually low and there is no change 
in the blood count, except in perforated 
cases. Fluoroscopic examination fre- 
quently gives the diagnosis in the non- 
perforated cases. Studies of the jejunum 
5 hours after the opaque meal often show 
a regurgitation with stasis and dilata- 
tion proximal to the lesion. Occasionally 
the ulcer may be demonstrated, but more 
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often narrowing of the lumen is present, 
due to the stenosis. If the obstruction is 
complete, a plain roentgenogram will 
often show the jejunal pattern con- 
taining air. In the perforated cases a 
roentgenogram in the erect position will 
show an air bubble under the dome of 
the diaphragm. At operation a thick, 
ropy, mucoid exudate is usually found. 


Recurrent Peptic Ulcers of Je- 
junum — According to Finsterer, 16 re- 
current jejunal peptic ulcers are wrongly 
regarded as surgically incurable. He re- 
ports successful results in 19 out of 23 
recurrent cases secured by means of 
radical resection. The patients were 
men between 26 and 56 who had under- 
gone from 2 to 7 abdominal operations 



Fig. 7 — In this illustration is shown the lower loop of jejunum and the upper loop of 
transposed jejunum and mobilized retroperitoneal duodenum earned in front of the transverse 
colon and continuity restored by lateral anastomosis. Note the slit made in the omentum to 
prevent pressure from that structure on the mesentery of the lower jejunal stump. (Lahey 
Surg., Gynec. & Obst.) 


Treatment — Medical treatment is of 
no value in the majority of cases. As 
soon as the diagnosis is made of either 
the perforated or nonperforated cases, 
operation should be performed. In the 
nonperforated cases, a resection of the 
nicer-bearing area is preferred. In the 
perforated cases oversewing and drain- 
age is usually done. Sometimes a re- 
section with lateral anastomosis is 
necessary. 


previously. They were predominantly 
younger men (4 under 30, 5 under 40), 
5 of whom had gastric disorders from 
childhood. Seven of the 8 patients be- 
tween 50 and 56 had been under treat- 
ment from 28 to 39 years. Recurrence 
of ulceration was due to Y-shaped an- 
astomosis (12), to enteroanastomosis 
(5) and to insufficient resection (6). 
Eighteen of the cases showed complete 
absence of complaints after resection* 
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One patient had been operated on 7 
times within 4 years and had been well 
after resection for the last 4 years* 
Several other patients had been restored 
to health for from 10 to 12 years. The 
4 deaths were due, respectively, to ne- 
crosis of the gastric wall, cardiac lesions, 
peritonitis and to a double gastrointes- 
tinal fistula. The author believes that 
failure to employ radical resection when 
it is indicated accounts in large part for 
the recurrence of these ulcers. Persistent 
symptoms after prolonged medical man- 
agement constitute an indication for re- 
section even in the absence of a gastro- 
colic fistula or hemorrhages. Finsterer 
advocates resection of two-thirds of the 
stomach and more when dilatation is 
present. He rejects Y-shaped anastomo- 
sis except when subtotal resection is 
carried out to the extent of leaving one- 
fifth or one-sixth of the normal stomach. 
He believes that radical resection is indi- 
cated in youthful subjects with a history 
of recurrences. On the basis of more 
than 3000 cases of stomach resection, 
Finsterer recommends local anesthesia 
and splanchnic anesthesia for pro- 
tracted operations. 

Jejunal Feeding in Gastrocutane- 
ous Fistulas — Kjjzflhede 17 considers 
feeding through a j ej unal sound a valuable 
method in postoperative gastrocutaneous 
and duodenocutaneous fistulas. He states 
that while introduction of the sound 
is difficult, there is no further discom- 
fort or risk for the patient, and he 
would first attempt to treat with this 
method all cases of fistula of the alimen- 
tary tract proximal to the jejunum. In 
the case reported, 5 1 days passed without 
any sign of spontaneous healing, but the 
fistula closed after 9 days of jejunal 
feeding. 

Congenital High-grade Jejunal 
Stenosis — The etiology of these en- 
terodysplasias is still under discussion 


and it seems that various factors par- 
ticipate to varying degrees in the orig- 
ination of these congenital defects. The 
clinical symptoms are those of ileus ; the 
pulse is small and frequent ; and oliguria 
or complete anuria is present. Usually, 
the seat of the atresia is suspected but 
never certain: If vomiting occurs soon 
after meals and has no fecal odor, high 
localization is probable ; if vomiting oc- 
curs some time after meals and has a 
fecal odor, low localization will be sus- 
pected. Survival is always short — rarely 
more than from 1 to 3 days. From the 
anatomicopathological point of view, the 
first mechanism of compensation in 
stenosis is hypertrophy of the muscular 
layer which is ran idly followed by pro- 
gressive dilatation, accompanied by con- 
nective-tissue hyperplasia and chronic 
edema. Ulceration of the mucosa may oc- 
cur and lead to perforation and perito- 
nitis. Bellini 19 reports the case of a girl, 
aged 14 months. 

Treatment must always be surgical 
and differs according to whether the 
stenosis has not yet resulted in complete 
obstruction or acute intestinal occlusion 
is present. In the first form, the surgeon 
has the time to study the case and to 
select the manner, time, and method of 
intervention, while in the second form 
immediate emptying of the intestine is 
indicated and resection of the involved 
part is deferred until the local and gen- 
eral condition of the patient allows the 
intervention. Consequently, early diag- 
nosis of stenosis means radical inter- 
vention to avoid acute ileus or slow 
cachexia due to progressing stenosis. 
Careful examination, prompt diagnosis, 
and immediate medical or surgical treat- 
ment are especially important in infants. 
The intervention must include removal 
of the stenosed portion and re-estab- 
lishment of the passage through the in- 
testine. Exclusion of the stenosed part 
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with laterolateral enteroanastomosis is 
unsatisfactory because the intestinal con- 
tent passes into the stenosed tract, where 
it remains and endangers the general 
condition of the patient. In unilateral 
exclusion there also may be reflux of the 
intestinal content into the involved seg- 
ment. A step forward seems to be total 
exclusion , provided that a discharge of 
the intestinal secretion of the isolated 
segment is furnished through an opening 
in the abdominal wall. Total exclusion 
is naturally not a suitable operation for 
acute ileus, but finds its application in 
tuberculous stenosis of the cecum in 
which radical intervention is impossible. 

Ileum 

Primary Simple Ulcer of Ileum — 
Tosonotti 18 adds a case of simple pri- 
mary ulcer of the small bowel to 75 
reported in the literature. These were 
found for the most part in the ileum and 
were classified as acute or chronic. The 
former type was described for the first 
time in 1833 by Leotta as a cleanly 
demarcated area of necrosis in which 
signs of inflammation were absent or 
minimal, consisting at most of a slight 
margin of infiltration. The chronic type, 
on the other hand, was characterized 
by extensive induration involving the 
margins and base of the lesion, as well 
as contiguous portions of the bowel wall, 
and frequently causing adhesions with 
approximated loops of gut. The jejunal 
ulcer presents a syndrome which is pre- 
dominantly dyspeptic, characterized by 
anorexia, acid eructations, occasional 
vomiting, and pain, which usually comes 
on some time after eating and may be 
burning or cramp-like; this pain is re- 
ferred to the epigastrium and left upper 
quadrant and is brought out by deep 
palpation and alleviated by alkalis. He- 
matemesis and melena may be present. 
These features, with negative Roentgen 


examination of the stomach and duo- 
denum, should direct suspicion toward 
the jejunum In the ileum , on the other 
hand, the simple ulcer is manifested by 
sudden crises of colic localizing in the 
lower abdomen in the left or right quad- 
rant, diarrhea, and possible melena. 
Here, too, the pain is periodic and inter- 
spersed with periods of remission. It 
is plain that in the latter case differen- 
tiation will be difficult from perforations 
of an acute appendix or a Meckel’s di- 
verticulum. 

The etiology and pathogenesis of this 
lesion, as of the peptic ulcer, are con- 
troversial. The author believes that the 
cause is primarily vascular, and as basis 
for his conviction points out that the 
small vessels which supply the intestine 
are essentially end-arteries and their oc- 
clusion would result in infarct formation. 
Further, the round form, somewhat 
coned out, with clean margins as if 
punched out in normal mucosa, and the 
sudden onset without a history of intes- 
tinal disturbances offer further evidence 
of a vascular etiology. It is further hy- 
pothesized that toxins such as alcohol 
and nocotine, which are excreted through 
the gastrointestinal tract, may play a 
secondary role in the development of 
such ulcers. The interesting suggestion 
has been made in this connection, as in 
the case of ulcers occurring in Meckel’s 
diverticula, that they are due to ectopic 
islands of gastric mucosa. There are 
many reports, however, in which histo- 
logical examination has failed to reveal 
such evidence. 

The treatment for this entity is strictly 
surgical, because of the marked tend- 
ency toward ulceration which character- 
izes the lesion. 

Regional Ileitis — The presence of 
nonspecific, tumor-like, chronic inflam- 
matory masses in the bowel has been 
recognized and reported throughout the 
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years ; but it was not until 1932, when granulomas, or tumor-like inflammatory 
Crohn, an internist at Mt. Sinai Hos- masses, includes such lesions as occur 
pital, New York City, reported 14 cases, about a diverticulitis of the sigmoid, a 
that the subject was thoroughly studied slowly penetrating gastric ulcer, the so- 
and investigated. Crohn’s cases are rep- called fibroblastic appendicitis, and the 
resented by 13 operative, resected sped- specific granulomas of tuberculosis, syph- 
mens, each characterized by a necrotizing ilis, actinomycosis, and Hodgkin’s dis- 
and sclerosing process, occurring in the ease. 



Fig. 8 — -Types of fistulas encountered at operation. The diagram on the left shows the 
fistulous tracts formed between the lesion and an adjacent loop of small bowel, the terminal 
ileum, the ascending colon and the sigmoid. That on the right illustrates the fistulous tracts 
noted extending through the abdominal wall (the commonest type) and into the bladder and 
types of perirectal fistulas. (Marshall : New England J. Med.) 

terminal ileum and ending abruptly at The literature is replete with isolated 
the ileocecal valve. These cases were cases of nonspecific, inflammatory masses 
similar enough in nature and different occurring throughout the gastrointestinal 
enough from the many other miscellane- tract, frequently mistaken for carcinoma 
ous chronic inflammatory lesions of the or tuberculosis. Crohn’s cases, however, 
bowel to warrant segregation as a group, were so thoroughly observed, studied, 
Crohn called this clinical and pathologi- and reported, that subsequent reports 
cal entity “regional ileitis.” The other seem to justify his isolation of this par- 
great heterogeneous group of infective ticular condition. His original conception 
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stands unchanged. Nothing has been 
changed, but much has been added. 
Later, it was observed by Crohn and 
others that the disease, though usually 
involving the terminal ileum, could occur 
in other parts of the bowel. This fact 
gave rise to different terms to include 
the entire concept of the disease, i. e., 
“regional enteritis,” “chronic cicatrizing 
enteritis,” “localized hypertrophic co- 
litis,” etc. Also, the lesions were some- 
times found in 2 or more areas at the 
same time, with normal bowel lying be- 
tween the areas involved. 

The disease is characterized by its 
peculiar necrotizing and sclerosing in- 
flammatory process, by its predilection 
for the terminal ileum, and by its re- 
markable tendency to slow, gradual per- 
foration, with the formation of small, 
intra-abdominal abscesses and fistulas. 
These fistulas may occur between loops 
of bowel, or between bowel and bladder, 
or bowel and the surface of the body. 

The disease tends to occur in young 
adults, but may occur in individuals of 
any age. In its early stage it may simu- 
late acute appendicitis so closely that 
appendectomy is frequently done. Fin- 
ally, progression of the disease frequently 
leads to stenosis of the lumen of the 
bowel with resulting obstructive symp- 
toms. 

Etiology — The etiology of the dis- 
ease is unknown ; Pumphrey at the Mayo 
Clinic has made an intensive bacterio- 
logical study without finding any spe- 
cific causative organism. All possible 
tests for tuberculosis are negative. Ag- 
glutination tests fail to reveal any spe- 
cific reaction. The similarity to lympho- 
granuloma inguinale suggests a virus 
infection. The Frei test, however, is 
negative. Stained sections fail to reveal 
any special organism. The condition has 
been fairly well reproduced by injecting 
a sclerosing solution into the mesenteric 


lymphatics and those of the subserosa. 
The disease suggests an infective process, 
but nothing definite has been proved. 

Pathology — Regional ileitis is a 
slowly creeping pathological process so 
indistinct at its periphery that its real 
extent cannot be identified by the sense 
of touch or the naked eye. It is charac- 
terized by an ulcerating process in the 
mucosa and by a hyperplastic process in 
the wall of the bowel. In the early phases, 
as studied at operation, there is an exu- 
dative type of inflammation which gives 
rise to a soft, thick, edematous bowel 
wall with a reddish, dull serosa which 
has lost its gloss and luster. The mesen- 
teric nodes are soft, hyperplastic, and 
enlarged. The disturbance may subside, 
or progress to a chronic stenotic phase 
with acute exacerbations. Small ulcera- 
tions occur in the mucosa, giving rise 
to irritative symptoms. Within the sub- 
mucosa and the muscularis layers of the 
bowel are found areas of exudative and 
hyperplastic inflammation, which with 
gradual progression, finally yield a thick, 
stiff, fibroblastic type of wall, compared 
at times to a worn-out rubber hose. As 
a result, scar tissue is built up which en- 
croaches upon the lumen, producing 
stenosis. Microscopic section shows a 
nonspecific, chronic inflammatory proc- 
ess. The disease may spread, usually by 
extension from the periphery. Some- 
times, even with radical resection to 
include what appears to be normal tis- 
sue, there is reappearance of the lesion, 
though this is not common. 

Why or how recurrence or extension 
takes place is not known. This quality 
of the disease certainly differentiates it 
from other granulomas of the bowel. In 
Crohn’s first description of regional 
ileitis it was thought that the granu- 
lomatous lesion of the bowel remained 
confined to the terminal ileum, ending 
sharply at the ileocecal valve. Since then. 
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however, it has been found that the 
condition may involve not only the ter- 
minal ileum but any part of the ileum 
and even the jejunum or colon. One of 
the characteristic findings in the disease 
is that the affected bowel may not be 
involved in a continuous inflammatory 
process, but that normal segments of 
the bowel may intervene between the 
diseased portions. Failure to recognize 
this fact and to look for evidence of a 
more extensive process may account for 
the failures or recurrences reported fol- 
lowing resection. The colon itself does 
not remain free of the disease, and fre- 
quently on abdominal exploration the 
latter is found to involve the cecum and 
ascending colon as well. In a series of 
29 operated cases, frequently the cecum, 
ascending colon and, in 1 case, the je- 
junum were found to be affected. 

Involvement of the ileocecal junction 
is quite a common occurrence, and was 
noted in 16 of the 29 patients observed 
by Marshall. 20 In 3 other cases the 
lesion had extended into the cecum and 
had produced thickening of the wall with 
ulceration. In 10 cases the terminal ileum 
alone was involved, while in 2 the dis- 
ease appeared to be confined to the upper 
loops of jejunum or ileum. In 2 other 
cases most of the ileum and at least 
a portion of the jejunum were involved. 
In such a case coming to autopsy with- 
out operation, almost the entire small 
intestine consisted of a continuous ci- 
catrizing, granulomatous, inflammatory 
mass. In still another patient under ob- 
servation, roentgenological examination 
revealed that almost the entire small 
bowel was involved. In the majority of 
cases, however, the process affects the 
terminal ileum, involving the last 7 to 
35 cm. 

Roentgenologic Manifestations — 
X-ray studies of this condition are in- 
valuable for the correct diagnosis and 


appreciation of regional ileitis. Crohn’s 
article has made the internist and sur- 
geon aware of the importance of x-ray 
studies of the small intestine as well as 
stomach and colon in any vague abdo- 
minal complaint. Kantor, radiologist at 
Mt. Sinai Hospital, called attention to 
a constant filling defect in the affected 
segment of bowel, usually in the terminal 
loop of the ileum, and also to the so- 
called “string sign,” a thin, irregular, 
linear shadow suggesting a cotton string, 
caused by encroachment of the patho- 
logical progress on the lumen of the 
intestine. This sign is not pathogno- 
monic, but such a picture is apt to de- 
note regional ileitis. Just as the clinical 
picture varies with the pathology, so 
will the roentgenological picture. The 
usual pathological combination is that of 
hyperplasia and ulceration, with the 
former predominating. With the hyper- 
plastic phase dominant, the x-ray film 
will represent excess fibroblastic, scar- 
tissue formation, which results in nar- 
rowing of the lumen, shortening of the 
affected segment and loss of normal plia- 
bility and motility of the bowel wall. 
If the ulcerative features predominate, 
the mucosal relief of the segment will be 
abnormal. The usual picture represents 
the combined process. The x-rays remain 
the most important single diagnostic 
agent. 

Clinical Course — Crohn divided the 
clinical course into 4 stages, which vary 
according to the pathology : ( 1 ) An 
acute intra-abdominal disease with peri- 
toneal irritation to give right lower quad- 
rant pain and tenderness, fever, and 
leukocytosis. This, of course, resembles 
the picture of appendicitis, and well 
explains the frequent recourse to appen- 
dectomy. (2) Symptoms of enteritis due 
to ulceration of the mucosa. Here there 
is usually cramp-like pain, diarrhea, oc- 
casionally with mucus and blood, bouts 
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of fever, and loss of weight. (3) Symp- 
toms of chronic obstruction due to 
stenosis. This stage gives colicky pain 
with distention, nausea, and vomiting. 
(4) Symptoms due to slow perforation 
with formation of abscesses and fistulas. 

If this condition is kept in mind, the 
diagnosis often can be made clinically, 
or at least suspected. As stated, this 
disease usually occurs in young adults. 
The early phase closely simulates acute 
appendicitis; however, the presence of 
diarrhea in an adult and the possible 
suggestion of a mass in the right iliac 
fossa may put one on the alert against 
the diagnosis of acute appendicitis. 
Dixon, 21 of' the Mayo Clinic, listed the 
following symptoms in a series of 44 
cases: (1) Loss of weight, 43 (average 
of 21 pounds) ; (2) diarrhea (3 to 6 
times), 30; (3) palpable mass, 32; (4) 
fever, 28; (5) obstruction, 28; (6) ab- 
dominal cramps, 25; (7) anemia, 18; 
(8) nausea and vomiting, 18; (9) pain 
other than cramps, 12; (10) blood in 
stools, 7; (11) fecal fistula, 9; (12) 
appendectomy, 24. In a series of 50 
cases the following symptoms were listed 
by Jellen: (1) Abdominal pain, 36; 

(2) loss of weight, 30; (3) palpable 
mass, 29; (4) diarrhea, 26; (5) anemia, 
21; (6) fever, 19; (7) fistula, 18; (8) 
vomiting, 14. 

In 110 of Crohn’s cases, 11 had in- 
ternal fistulas, 12 external, and 20 peri- 
anal, perirectal, and rectovaginal fistulas. 
The dominant features to be kept in 
mind in making the diagnosis are a 
history of a previous appendectomy, ab- 
dominal pain or cramps, bouts of mild 
diarrhea, loss of weight, and a low-grade 
fever. Examination usually reveals a 
mass in the right lower quadrant, the 
scar of a previous appendectomy, evi- 
dence of a fistula, emaciation, and 
anemia. 


Differential Diagnosis — (1) Tuber- 
culosis — This also may produce an ulcer- 
ative and hyperplastic process in the 
bowel, especially in the ileocecal area. 
It is impossible at times to differentiate 
between the 2 with certainty preopera- 
tively or at operation. A chest plate 
should always be taken, for an intestinal 
lesion with a positive pulmonary lesion 
is likely to be tuberculosis. Primary 
intestinal tuberculosis is rare. 

(2) Chronic Ulcerative Colitis — Here 
the pathology predominates in the rec- 
tum and left colon. Sigmoidoscopic ex- 
amination usually is negative in regional 
ileitis, and positive in ulcerative colitis. 
The diarrhea, fever, blood, and mucus 
in the stools are more marked in colitis, 
and usually there is tenesmus. 

(3) Malignancy — Malignant lesions 
can be differentiated easily by x-rays. 
Cancer also is rare in the small bowel. 
The clinical course also varies. 

(4) Syphilis — Syphilis of the small 
bowel is rare. A Wassermann test al- 
ways should be done. The stool should 
be examined for ova, parasites, amebae, 
blood, and pus. 

(5) Bacillary Dysentery — This is elim- 
inated by a negative agglutination test. 
A negative Frei test rules out lympho- 
granuoma inguinale. If a fistula is pres- 
ent, the pus should be examined for 
actinomycosis and tubercle bacilli. 

Treatment — Experience up to the 
present definitely tends toward surgery. 
In the early exudative stage of the dis- 
ease, however, the treatment is sympto- 
matic. Should early regional ileitis be 
discovered during operation for a con- 
dition diagnosed preoperatively as acute 
appendicitis, the affected ileum should 
not be disturbed. If the appendix is nor- 
mal, and it usually is, it also should not 
be disturbed. Appendectomy at this time 
is frequently followed by the formation 
of a fistula. These acute early cases merit 
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a careful follow-up; some of them pro- 
gress to a chronic stage, and such pro- 
gression should indicate early operation, 
which in turn makes for a lower mor- 
tality. Obviously, later stages of ob- 
struction, fistulas, and abscesses require 
surgical relief. Two choices are avail- 
able, i. e., ( 1 ) an ileo-transverse co- 
lostomy, with or without transection 
of the ileum without disturbing the af- 
fected segment; (2) resection of the 
diseased area and anastomosis. For 
several reasons, some surgeons lean to- 
ward the former method. 

Even where resection is contem- 
plated, a 2-stage procedure is safer and 
has a lower mortality. A fair number 
of cases will quiet down and not need 
further surgery. (Crohn states that 
about 50 per cent will do well. The 
figures of the Mayo group coincide.) 
A preliminary ileo-transverse colos- 
tomy allows the patient to put on 
weight ; allows for closure of fistulas ; 
permits the edema and inflammation 
about the segment to subside. Should 
this procedure be done, the ideal method 
seems to include transection of the ileum, 
to give the diseased bowel a complete 
rest ; however, this desire must be modi- 
fied by the possible danger of obstruc- 
tion in the affected area distal to the 
transection, which may cause a blow-out 
of the blind stump. In spite of the fact 
that a plain, side-tracking anastomosis 
is attended with a smaller mortality 
(only slightly smaller, to be sure), and 
in spite of the fact that about 50 per 
cent may obtain relief, most surgeons 
believe resection should be done, either 
in 1 or 2 stages. 

The outcome of a simple anastomo- 
sis in the individual cases cannot be 
predicted ; some are benefited ; in others 
the process may spread, or fistulas may 
occur, or slow perforation with abscess 
formation, or obstruction may ensue. 


These complications may make resection 
a necessity at a later date, with a higher 
risk. When resection is done, ample 
bowel must be removed; the possibility 
of multiple areas of involvement always 
should be kept in mind. Koster, in 126 
collected cases with resection, reported 
a 15 per cent recurrence; Crohn, a 7.7 
per cent recurrence; the remainder of 
his patients were completely cured. 

Although surgery remains the treat- 
ment of choice in all but the early acute 
cases, and resection the favored method 
when surgery is decided upon, other fac- 
tors must affect the surgeon’s judgment, 
such as the age and general condition of 
the patient, the location and extent of 
pathology, and the presence or absence 
of other complications. These latter fac- 
tors may make medical treatment the 
safer procedure. The chronic, progres- 
sive, nontreated case of regional ileitis 
has a gloomy outlook. It runs a long, 
downhill course, with debility, malnu- 
trition, diarrhea, and anemia. Multiple 
fistulas and foci of sepsis may form, or 
obstruction may occur. Crohn stated that 
he had never seen spontaneous and com- 
plete resolution in a case of chronic 
regional ileitis. 


CECUM 

Invagination of Haustra of Cecum 
Etiology — The predisposing factor is 
a mobile cecum; the immediate exciting 
factor may be ulcers, tumor, foreign 
body, spasm, or inflammation. Accumu- 
lation of oxyuris in the cecum was the 
cause in Kyiovsky’s cases. In the 2 
cases observed by Sovena, 22 the occur- 
rence of trichocephali, which caused 
ulceration in the cecum and even bur- 
rowing into the cecal wall, were the im- 
mediate cause of the invagination. 

Symptoms — The symptoms pointing 
to invagination would be the sudden oc- 
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currence of signs of obstruction, the ab- 
sence of fever, and the early presence 
of a painful cylindrical swelling m the 
right iliac fossa. Unfortunately, the signs 
are vague. There may be epigastric 
pains with localization in the right 
lower quadrant, as in acute appendicitis. 
Anatomically, it consists of a lateral in- 
vagination of 1 of the first 3 segments 
of the cecum between the anterior and 
the posterolateral longitudinal bands. 
Partial invagination of the appendix may 
accompany that of the first cecal seg- 
ment. The invaginated part undergoes 
circulatory disturbances and may become 
gangrenous. 

Treatment — This is surgical. The 
invaginated segment may be easily re- 
duced. A cecopexy may be done. If 
there is a tendency to recurrence or if 
the bowel is gangrenous, a right hemi- 
colectomy with a lateral anastomosis 
of the ileum to the transverse colon may 
be done. 


POSTOPERATIVE INTES- 
TINAL PARALYSIS 

Treatment — A comparatively simple 
and yet highly effective procedure em- 
ployed by Stahnke in Ludwigshafen, 
also described by Genkin and Mil- 
jawskaja was employed by Suren 27 in 
several hundred cases of postoperative 
ileus. Two tablespoonfuls of sodium 
chloride are dissolved in 5 ounces (150 
cc.) of lukewarm water and introduced 
as a drop enema high into the rectum. 
The enema may be effective before it 
has been completed, frequently after 5 
and always within 15 minutes. The so- 
dium chloride enema, however, remains 
ineffective when a mechanical obstruc- 
tion exists. In such cases the enema is 
repeated after an hour and, if ineffective, 
surgical treatment is decided on. Thus, 


the sodium chloride enema is also of 
value in the differential diagnosis. 


ILEUS 

Acute Mechanical Obstruction of 
Small Bowel — McKittrick and Sar- 
ris 28 studied 136 cases. From 70 to 80 
per cent of these patients had a previous 
laparotomy. Six per cent had been op- 
erated on for a previous obstruction. 
Eight patients were not operated on 
because of spontaneous recovery. Twen- 
ty-seven patients died, and 4 were not 
operated on in this group. The hospital 
mortality was 20 per cent. Of the group 
of 124 patients operated on, 23 died, 
giving a surgical mortality of 18 per 
cent. Strangulation is the most impor- 
tant single factor in determining the 
outcome of a case of acute obstruction 
of the small bowel. It was present in 
33 per cent of the total group and was 
the cause of death in more than one- 
half of the fatal cases. 

Symptoms — Severe, sudden, colicky 
abdominal pain usually followed by vom- 
iting, cessation of bowel movement and 
passage of flatus, high-pitched peristal- 
sis audible over the abdomen. The 
temperature was normal or subnormal 
unless gangrene and perforation had re- 
sulted. A “scout” film of the abdomen 
should make possible a definite diagnosis 
of early obstruction of the small bowel 
in a high percentage of cases. Acute ob- 
struction of the small bowel usually oc- 
curs at a single point and is caused by 
a band or adhesions from a previous 
operation. Eighty-one per cent of the 
136 cases had a single point obstruction. 

Treatment — Operation should be 
performed within 24 hours. After 24 
hours, other factors, such as distention, 
dehydration and chemical imbalance 
rapidly assume importance. Simple 
drainage of the strangulated loop of dis- 
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tended bowel without exploration or re- 
section will further lower the operative 
mortality in many instances. 

Acute Intestinal Obstruction 29 — 
Acute intestinal obstruction is not a 
single clinical entity, but is actually a 
collection of conditions with certain com- 
mon factors, the most obvious of which 
are the inability of the gut to propel its 
content untrammeled throughout its en- 
tire length, and the development of 
distention of the intestine. Variations 
in etiologic factors, such as the site of 
obstruction, integrity of blood supply, 
general condition of the patient before 
onset, and the length of time elapsed 
between onset and beginning of treat- 
ment, influence the mortality rate regard- 
less of the effects of operative treatment. 

Etiologic factors in the initiation of 
mechanical obstruction of the bowel have 
long been well understood. Approxi- 
mately one-half of all the cases of intes- 
tinal obstruction are caused by protru- 
sion of the intestine through external 
hernial orifices. This has been well borne 
out by many published statistics. Inguinal 
and femoral hernias are the commonest 
offenders in this regard. The mortality 
associated with obstruction due to hernia 
is low as compared to that of most other 
causes, even though the incidence of 
strangulation is likely to be high. The 
obvious reason for this lower mortality 
is that the diagnosis is made early and 
a standard procedure, early operation, 
is not usually unduly delayed. In addi- 
tion, the operation is likely to be simpler, 
since the lesion is not difficult to find. 

Next to external hernia, the common- 
est etiologic factor is adhesions and of 
these, adhesions resulting from previous 
surgical procedures form the largest 
group in this category. These 2 condi- 
tions, external hernia and adhesions, ac- 
count for approximately three-fourths of 
all cases of acute intestinal obstruction. 


Wolff 30 has called attention to the fact 
that volvulus may occur in children and 
lead to violent, repeated crises, and then 
disappear again. Havens 31 reported a 
case of intestinal obstruction caused by 
colloidal aluminum hydroxide. The prep- 
aration used (amphojel) contains about 
5 per cent aluminum hydroxide, which, 
combined with the astringent effect pro- 
duced, may favor constipation, especially 
when there is blood in the intestine. 

Obstructions which are likely to be 
associated with interference with the 
mesenteric blood supply are, as a rule, 
more serious in nature, since in addi- 
tion to the possibility of necrosis and 
perforation of the intestine, there is a 
greater tendency to early toxemia and 
shock. The high mortality in most pub- 
lished series is no intimation that de- 
cided effort has not been made to under- 
stand the cause of death in acute intes- 
tinal obstruction. A considerable amount 
of clinical and laboratory investigation 
has been expended upon this problem. 

Three main theses have been advanced 
to explain the cause of death in this con- 
dition. The oldest theory concerning the 
cause of death in intestinal obstruction is 
that a potent toxin is formed. The pos- 
sibilities for the production of this toxic 
material are (1) that the bacteria, par- 
ticularly Welch bacilli, elaborate a spe- 
cific toxin and that specific antitoxins 
are effective in protecting against this 
toxin (this viewpoint is contested by 
Owings and McIntosh and Oughterson 
and Powers, who could find no protec- 
tive action of B. welchii antitoxin in ex- 
perimental animals) ; (2) that the toxin 
results from an abnormal mucosa or 
secretions into the gut; (3) that the 
toxin arises as the result of bacterial 
growth in the obstructed gut and is not 
specific; (4) that the toxin is formed 
from putrefaction of intestinal content; 
and (5) the symptoms of toxemia actu- 
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ally are the results of bacteria migrating 
from the obstructed loop, causing a bac- 
teriemia, as suggested by Borszeky and 
Genersich in 1902. This latter view was 
promptly and effectively refuted by Clair- 
mont and Ranzi. The nature of the toxic 
substance is likewise a much debated 
subject as is also the mode of its trans- 
mission from the intestine. 

The concept that in simple obstruc- 
tion death results from loss of fluids and 
salt has received considerable considera- 
tion, since it was shown by Hartwell and 
Hoguet and McLean and Andries that 
animals with obstructed loops of bowel 
survived longer if a saline solution was 
administered. That the problem of fluid 
and salt loss is important in these cases 
has been referred to by Hayden and Orr, 
Gamble and Mclver, White and Fender 
and many others. That it is the sole 
cause of death is doubtful, since while 
survival time is increased by the admin- 
istration of salt solution, death never- 
theless occurs. In those cases in which 
strangulation is a factor, death occurs 
early even in animals well hydrated. 

The fact that late in the disease pa- 
tients with acute intestinal obstruction 
appear similar to patients in shock, has 
suggested that there is some relationship 
between these conditions. 

The concept suggested by Braun and 
Boruttau in 1908 and occasionally re- 
ferred to by others that the element of 
shock was quite important in explaining 
the cause of death in intestinal obstruc- 
tion, has recently received some attention 
in German literature. An additional arti- 
cle by Braun in 1925 reiterated the 
concept that associated with occlusion 
there is strong nervous stimulation which 
is increased by the addition of physical 
and chemical stimulation from the altered 
intestinal content. These stimuli are sup- 
posedly mediated not only through re- 
flexes of nerves in the intestine and asso- 


ciated autonomic ganglia, but also act 
centrally. There results a true picture 
of shock, with associated fluid loss, blood 
concentration, and capillary stasis. 

Gudladt, who accepts this concept, has, 
as recently as 1939, reported on patho- 
logic findings in 190 cases of intestinal 
obstruction. He believes that his find- 
ings support the view that the cause of 
death is associated with damage to the 
circulation. He also, however, reports 
changes in the lungs which appear to 
support the concept of Becher that the 
lung plays an important role in detoxi- 
fying substances absorbed from the in- 
testine. Scudder, Zwemer, and Whipple 
reported results on studies of the potas- 
sium content of blood in intestinal ob- 
struction, and point out that acute intes- 
tinal obstruction and adrenal insufficiency 
have many features in common. 

Scudder, Zwemer, and Truszkowski 
reported an elevation in the level of po- 
tassium in the blood of cats following 
obstruction, and suggest that a high 
potassium level might be the cause of 
death. This has likewise been reported 
by Cutler and Pijoan in the dog. In the 
study of human cases, however. Falconer, 
Osterberg and Bargen did not substan- 
tiate these findings. In fact, they noted 
a fall in the potassium content in the 
serum and suggest, as did also Scudder, 
Zwemer, and Whipple, that potassium is 
actually lost through secretions from the 
upper intestinal tract. 

Within recent years there has been a 
renewal of interest in the part that dis- 
tention plays in the cause of death from 
intestinal obstruction. As an important 
finding in late cases of intestinal obstruc- 
tion, distention is stressed as a predom- 
inating feature in diagnosis. The role 
that distention plays in the train of events 
which leads to a fatal outcome in these 
cases, while referred to by most authors, 
has not received attention commensurate 
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with its importance until the last decade. 
Burget, Martzloff, Thornton, and Suc- 
kow, Herrin and Meek, and Taylor, 
Weld, and Harrison stressed the impor- 
tance of distention per se, with regard 
to the initiation of symptoms and to the 
recovery of animals with experimentally 
produced obstruction. Burget and his 
coworkers showed that if a closed loop 
obstruction was kept decompressed, no 
symptoms of obstruction resulted. 

Herrin and Meek and Taylor, Weld, 
and Harrison presented experimental 
data to support the close relationship 
between the course of events in obstruc- 
tion and the distention, and indicated 
that it was possible to cause the entire 
picture shown by animals with obstructed 
loops, when no obstruction was present, 
provided distention of the gut was pro- 
duced. 

Treatment — Wangensteen and his 
associates have done much to focus atten- 
tion upon the role of distention as a 
factor of great importance in acute intes- 
tinal obstruction. The initiation of the 
use of suction drainage in the treat- 
ment of acute intestinal obstruction, 
while popularized by these workers, has 
been sporadically suggested for many 
years. Suction drainage by use of gastric 
or duodenal tubes is but 1 method for 
accomplishing relief of distention of the 
small bowel. Unfortunately, the method 
rather than the principle has been re- 
garded as fundamentally important, and 
it is found that many condemn or praise 
the method without consideration of the 
basic principles involved. Reiterating 
these principles, Wangensteen has re- 
ported mortality statistics of cases treated 
by suction drainage which attest to the 
efficacy of the method but it is to be 
noted that the cases so treated were a 
group, most of whom were suitable for 
this type of treatment, and other cases 


were submitted to various operative 
procedures. 

In 1938, Abbott and Johnston reported 
the use of intestinal intubation in the 
treatment of simple intestinal obstruction 
by the use of a tube developed by Miller 
and Abbott. The rationale of its use was 
based on the proposition that the dis- 
tended intestine could be decompressed 
better with suction applied directly above 
the point of obstruction than at higher 
levels. This, in effect, is tantamount to 
an enterostomy without the necessity of 
an operative procedure. In addition to 
drainage from a vantage point, it per- 
mits the feeding of the patient. Further 
studies with this method have indicated 
its usefulness, not only with regard to 
the treatment of intestinal obstruction, 
but also for localization of the obstruct- 
ing lesion and for the preparation of the 
patient for operation. 

Sufficient experience has been gained 
with the use of intestinal intubation in 
the treatment of simple intestinal ob- 
struction and adynamic ileus to illustrate 
its efficacy. In several clinics where it 
has been used extensively, but judiciously 
(Hospital of the University of Pennsyl- 
vania, Detroit Receiving Hospital, and 
Presbyterian Hospital in New York), 
there has resulted a marked reduction 
of the mortality rate from acute intestinal 
obstruction. For the past 2}4 years the 
mortality from small intestinal obstruc- 
tion at the Detroit Receiving Hospital, 
including all cases of intestinal obstruc- 
tion whether the obstruction contributed 
to the death or not (except those due to 
strangulated external hernia), has been 
approximately 23.9 per cent. The mor- 
tality from simple acute obstruction 
treated by intubation was 9 per cent. 
Similar good results have been attained 
at the Presbyterian Hospital. 

The limitations of the method and 
difficulties of its use, as well as its 



ABDOMINAL SURGERY 


715 


advantages, are set forth in publications 
of Abbott and his associates and John- 
ston and his colleagues. It is not possi- 
ble at present to obtain an adequate ap- 
praisal of the effect which the judicious 
use of suction drainage has had on the 
mortality from small bowel obstruction. 
It is much too early, since its place in 
therapy was enunciated by Wangensteen 
and since the introduction of drainage 
from the lower reaches of the bowel, to 
allow for large series to have been 
reported. 

It is to be recognized as significant 
that in comparison to older statistics, 
those presented by Wangensteen and 
associates have a decidedly lower mortal- 
ity, and the writer has been able to 
bring about a further decrease in the 
mortality of his own cases. It is worthy 
of note that Wangensteen has surveyed 
all types of cases of small bowel obstruc- 
tion and reports a mortality of 17.9 per 
cent, reducing the mortality from ob- 
structions within the abdomen to below 
that commonly attained in those cases 
associated with external hernia. The 
cases reported by Wangensteen were not 
a personal series but were cared for by 
several individuals. This group of sur- 
geons, however, must recognize the place 
of suction drainage in the broad prob- 
lem of the therapy of intestinal obstruc- 
tion, based on an understanding of the 
pathology and physiology involved. 

The problem of treatment of this con- 
dition must be based on principles in- 
volved without regard to strict adher- 
ence to any method. The well-known 
saying that “the sun should never set on 
an unoperated case of intestinal obstruc- 
tion” is as erroneous and as productive 
of poor results as such general dicta are 
likely to be, if followed strictly. Wan- 
gensteen has pointed out that there is 
a mortality of treatment as well as of 
disease, a fact which too often is ignored. 


Treatment carried out on the basis of 
dicta, or fixed routine, without regard 
to the pathologic lesion and physiologic 
principles involved, and without the con- 
sideration of obstruction of the bowel as 
a diversified problem, must lead to many 
unnecessary fatalities. 

An additional method of decompress- 
ing the distended intestine has been sug- 
gested by Rosenfeld and Fine, who found 
that in cats it was possible to cause a 
marked decrease in intraluminal pres- 
sure produced by distention of air or 
nitrogen if the animals were made to 
breathe pure oxygen. This procedure 
offers promise for use in intestinal ob- 
struction, even though it is likely to be 
slow in its action in decreasing the 
amount of gas present, because of the 
salutory effects offered in more effective 
oxygenation in a patient whose respira- 
tory activity is hampered by distention. 

Regardless of the possibilities for the 
reduction in mortality from intestinal 
obstruction by careful consideration and 
use of suitable methods of treatment, it 
is not likely that the mortality from this 
condition will be lowered materially until 
the importance of early diagnosis is uni- 
versally recognized. Within a few hours 
after the onset of obstruction, when 
distention is likely to be slight, operation 
is attended by low mortality. When dis- 
tention is marked, dehydration present, 
and changes in blood chlorides and urea 
are marked, the difficulties of treatment 
are greatly increased. 

It is well to point out that in addition 
to the recognition of the early symptoms 
of intestinal obstruction, the Roentgen 
rays offer early diagnostic aid. The use 
of contrast media is not necessary, and 
is actually contraindicated early in the 
disease. In fact, Roentgen rays without 
contrast media offer the only early lab- 
oratory finding of any advantage and 
should be utilized in all suspected cases. 
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While the upright film may reveal fluid 
levels and indicate the presence of ob- 
struction, the supine film will in many 
instances indicate the level of the ob- 
struction. 

When the diagnosis of obstruction is 
established early, before marked disten- 
tion and dehydration are present, opera- 
tion should not be delayed. Early diag- 
nosis and treatment, so important in 
simple acute obstruction, becomes im- 
perative in those cases where there is 
interference with the mesenteric blood 
supply, not only because of the possibil- 
ity of releasing the occlusion to the vessel 
early, thereby preventing necrosis of the 
bowel, but for the prevention of the 
development of the severe toxemia which 
is so rapidly fatal The early differen- 
tiation between simple and strangulated 
obstruction is not easy. The diagnosis 
of strangulation is based on the severity 
of the onset, the rapidity of progression 
of symptoms, evidence of a localized gas- 
filled loop, and symptoms out of propor- 
tion to the amount of distention present. 
Increasing pulse rate, falling blood- 
pressure, and presence of localized ten- 
derness are likely to be found late and 
should always suggest strangulation. 

Gatch has suggested that it is possible 
to treat such patients without operation 
until the strangulated loop becomes well 
walled off, as is practiced in cases of 
appendiceal abscess, but it has not been 
considered wise to defer operation in 
cases of suspected strangulation. Prepa- 
ration by blood transfusion, intra- 
venous saline solutions, and the inser- 
tion of a tube at least into the stomach, 
need not delay operation long and are 
important aids. Consideration of the 
importance of distention as the initiating 
factor in the sequence of events follow- 
ing simple acute obstruction of the bowel 
does not imply any particular form of 
therapy. 


Relief of distention can be brought 
about by operation or by removal of 
the distending content from within the 
bowel by means of intubation. Which 
of these methods is to be used depends 
upon the problems presented by the 
patient and not by custom. There un- 
doubtedly have been instances where an 
attempt has been made to apply suction 
drainage for treatment of intestinal ob- 
struction without regard to the problem 
presented by the patient and it is to be 
expected that such attempts will be dis- 
heartening. The concept that suction 
drainage is a specific regimen for intes- 
tinal obstruction is but little less dan- 
gerous than the concept that early oper- 
ation is indicated in all forms of intestinal 
obstruction. It is only by early diagno- 
sis, a consideration of the underlying 
principles involved, the conscientious 
appraisal of the patient, and the utiliza- 
tion of the best available forms of treat- 
ment that the unnecessarily high mortal- 
ity from intestinal obstruction will be 
effectively lowered. 

Ileostomy and Colostomy 

Management of Ileostomy — Today, 
competent drainage of the upper gastro- 
intestinal tract can be obtained by means 
of continuous duodenal suction, and by 
means of the Miller-Abbot tube. Occa- 
sionally, however, ileostomy is done for 
intestinal obstruction and as a means of 
taking pressure from the point of anasto- 
mosis where the small intestine has been 
resected. Accidental type of ileostomy 
may result because of difficult technical 
conditions in carrying out an operative 
procedure, or may result because of 
infection eroding an opening into the 
small intestine. In the Lahey Clinic 32 
protection to the abdominal wall in these 
accidental openings is accomplished by 
continuous suction and by placing 
materials that may be partially imper- 
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vious to the intestinal contents, such as 
copper bronze powder or aluminum 
powder. Kaolin and Fuller’s earth are 
also used as drying- powders. 

Years ago a button closure was em- 
ployed. An ordinary button is used that 
is a little larger than the opening in the 
intestine. This button preferably should 
have but 2 holes in it. It is then turned 
upside down, with the concavity upward, 
and a linen thread put through the 2 
holes, and that is inserted into the open- 
ing. A second button of even larger size 
can then be tied down to the smaller 
button, which remains within the intes- 
tinal lumen, and it may be possible by 
this means not only to prevent a large 
loss of fluid and salts, but to get healing 
of the enclosed abdominal wall. In order 
to get rid of it, it is not as difficult as 
might be surmised, because all that has 
to be done is to cut the thread ; the inner 
button passes down along the intestinal 
tract and the outer button of course 
delivers through the wound. This button 
closure may prove useful, and Cattell 
suggests its employment in this type of 
accidental intestinal opening. The next 
thing is the operative closure with 
actual resection of the fistula and 
some type of anastomosis. 

In a third group of patients, an ileos- 
tomy may be required when there is a 
complicated situation in the colon and 
it will be difficult to do a resection and 
anastomosis. An ileostomy may be es- 
sential in chronic ulcerative colitis. It is 
used in this instance to put the large 
intestine entirely at rest, in order to 
permit as satisfactory healing as possible 
of the ulcerated condition in the colon. 
As soon as the operation is completed, 
the entire abdominal wall in the region 
of the ileostomy is painted with tincture 
of benzoin. This produces after several 
applications quite a tough membrane 
which will protect it from ileal discharge. 


The discharge is kept from the abdom- 
inal wall by a catheter. The catheter is 
removed in 2 or 3 days and a suction 
apparatus applied for 4 or 5 days. Fol- 
lowing this, the abdominal wall can be 
protected with the powders before men- 
tioned 

When the patient is ready to get out 
of bed, an ileostomy apparatus is applied 
and if the ileum projects sufficiently far 
above the skin, this will discharge directly 
into the bag. When an ileostomy is per- 
formed it may be permanent, with a 
remission of the disease and nothing 
further necessary; it may be temporary 
with good healing of the colon ; or it may 
be a first stage of a necessary complete 
colectomy. These patients, after a con- 
siderable interval following removal of 
the colon, have the function of the colon 
taken over by the ileostomy. The stools 
become less irritating and less liquid. 
The best, however, that can be obtained 
with ileostomy is to expect 5 semi- 
formed stools a day. By the use of a 
certain type of ileostomy apparatus, the 
patient’s day can be started with 3 small 
rubber containers in the bag. By mid- 
morning the inner bag can be removed 
and discarded, and then the other 2 used. 
Again, about 2 hours after the midday 
meal, when the movements have been 
most marked, that bag can again be 
discarded, and it can be done again in 
the evening. That means that the activity 
of individuals with ileostomy need not 
be limited and they can pursue a rea- 
sonable degree of activity in spite of its 
presence. 

Management of Colostomy — This 
may be temporary for the relief of an 
obstructing diverticulitis or for an inop- 
erable carcinoma of the sigmoid or rec- 
tum. It is permanent in those cases in 
which it is necessary to resect the recto- 
sigmoid and rectum for carcinoma in 
this site. It is important to have some 
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bowel projecting sufficiently far above 
the skin. Suturing the skin to the rectus 
fascia eliminates the fatty layer. The 
patient is taught to control his diet. This 
is done by giving a low residue, consti- 
pating diet, and each patient is given a 
diet with 3 different divisions. The first 
is to be followed for 1 or 2 months until 
satisfactory control is obtained. The sec- 
ond adds a considerable freedom to the 
diet and finally but 4 or 5 articles of 
diet are restricted. Beginning about the 
eighth or tenth day after operation, after 
the resection, where colostomy has been 
performed, an irrigation in the form of 
an enema is given, and this is repeated 
every second day. By this means the 
colon can be emptied successfully and 
it requires about 48 hours to have the 
colon fill again, so that there will be no 
spilling over. This 2-day irrigation sched- 
ule, so-called, is pursued for a period of 
about 2 months. Following this, the 
patient is placed on a 3-day irrigation 
schedule. It is very interesting to talk 
with individuals on whom this 2-day 
and 3-day irrigation schedule has been 
used, because their immediate thought 
is : “If my bowels don’t move every 
day I am sure that I cannot continue 
in normal health.” To begin with, 
the resistance of the patient in this 
regard must be overcome. A moderate 
degree of constipation is anticipated and 
desirable. It must not become too great, 
however, because if it does so, there will 
be difficulty in the irrigations. Likewise, 
if the colostomy has not been performed 
satisfactorily and if a narrowing occurs, 
such as a stricture or beginning stric- 
ture, there will be trouble with the irriga- 
tions. A third factor in control has to 
do with regularity. Just as the bowel 
habit should be a regular thing, it remains 
so with colostomy present. If the same 
period of time is taken, that is in the 
evening of the second or third day, and 


an irrigation taken at that time regu- 
larly, there will be little difficulty in 
controlling a satisfactory movement. 

Patients have been known to go for a 
period of years without difficulty. Pa- 
tients with colostomy are subject to the 
same disorders as other individuals, how- 
ever, and may also develop a diarrhea 
under certain conditions. They are in- 
structed, therefore, to take a constipat- 
ing diet at this time, with a teaspoonful 
of paregoric every 4 hours and 2 or 3 
glassfuls of boiled milk a day. This will 
be sufficient to overcome any period of 
diarrhea in a very short period of hours. 
These individuals wear no type of colos- 
tomy apparatus. 

Every patient who has a colostomy 
becomes an inventor at once, so they 
have different types of domes and differ- 
ent types of belts and different ways of 
attaching small pads to the abdomen. A 
French catheter of size 22, an ordinary 
enema bag, and a shut-off valve, and 
that is all that is required to take an 
irrigation, since the discharge can be 
collected directly into the toilet or into a 
pail or pan as desired. There are more 
complicated means of irrigations called 
colostomy irrigators which can be used 
if the patient so desires. The simplest 
way of fastening a type of pad over a 
colostomy is to have a small web or 
elastic belt. This can be obtained for 
men as a wide athletic support of 6-inch 
width. It can be made from 6-inch elas- 
tic by anyone. In the female patients, an 
ordinary girdle will suffice. In the colos- 
tomy management, which is a real thing 
and which these patients learn to handle 
better than they can be taught, after a 
certain experience, all that is required 
is to change a small pad, a little piece of 
cotton or linen gauze twice a day. There 
is a little mucoid secretion which is the 
normal secretion that comes from any 
bowel that is exposed, and there will, of 



ABDOMINAL SURGERY 


719 


course, be a little irritation from time to 
time of the exposed portion of the bowel, 
with a little bleeding. Neither of these 
is dangerous, however, nor are they diffi- 
cult to take care of. 


INTESTINAL ANOMALIES 

Duplications of Alimentary Tract 
— These are hollow structures which 
possess a muscular coat, usually of 2 
layers, and are lined with epithelium 
similar to that found in some portion 
of the gastrointestinal tract or colon. 
These lesions are always contiguous to 
some portion of the alimentary tube, 
and in all but 1 case they were strongly 
adherent to it. The type of epithelium 
lining the duplication does not neces- 
sarily correspond to that part of the 
alimentary tract to which the structure 
is attached. Thus, a cyst of the tongue 
was lined by colonic mucosa, and a 
cyst of the rectum was partially lined 
with gastric epithelium. The cystic 
structure may or may not communicate 
with the adjacent intestinal lumen. In 
2 cases observed by Ladd and Gross 33 
there was such a communication, but 
in the 16 remaining cases there was no 
opening. An important finding is the 
histological fact that the muscular coats 
of the duplication are intimately ad- 
herent to and at times are microscopi- 
cally an integral part of the muscularis 
of the alimentary tract. 

The contents of a duplication vary 
with the type of epithelium lining the 
structure, with the presence or absence 
of a communication with the adjacent 
intestine, and with the presence or ab- 
sence of necrosis of the duplication 
wall. Thus, if there is an opening into 
the bowel, the duplication contents will 
be similar to those of the adjacent in- 
testinal tract. In general, however, 


there is no communication with the 
intestinal lumen and the cystic struc- 
ture contains a clear colorless fluid of 
mucoid consistency. In 2 specimens 
the cyst had reached such size that 
there was pressure necrosis and slough- 



Fig*. 9 — Chart showing distribution of 
lesions in 18 cases of duplication of alimen- 
tary tract. Number beside each lesion indi- 
cates patient as listed in table of cases. 
(Ladd and Gross : Surg , Gynec. & Obst ) 

ing of the lining membrane. The en- 
trapped fluid, therefore, was hemor- 
rhagic and murky-colored. 

The size of the specimens is variable. 
It depends upon the ability of the lesion 
to expand into adjacent cavities or tis- 
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TABLE I. 

Cases of Duplications of the Alimentary Tract 
(Ladd and Gross 33 ) 


Case 

No. 

Age 

Position 
of Cyst 

Size 

Type of 
Mucous 
Membrane 

Treatment 

Result 

1 


Base of tongue 

1 cm. in 
diameter 

Colonic 

Excision 

Recovered 

2 

11 mos. 

Right pleural 
cavity 

4 to 5 cm 
in diameter 

Gastric 

Attempted 

excision 

Recovered 

3 


Mediastinum 




Recovered 

4 

7 mos. 

Right pleural 
cavity 

8 x 5 x 

4 cm 

Gastric 

Excision 

Dead 

5 

7 yrs. 

Along stomach 

As large as 
stomach itself 

Necrotic 

Marsupiali- 

zation 

Recovered 

6 

5 wks. 

Duodenum 

4.5 x 3.5 | 

x 3.5 cm. 

Duodenal 

Resection, pos- 
terior gastroen- 
teroj ej unostomy 

Recovered 

7 

6 mos. 

; 

Jejunum 

22 x 6 x 

6 cm. 

Gastric 

Mikulicz 

resection 

Dead 

8 

2 wks 

Jejunum 

4 cm. in 
diameter 

Jejunal 

Resection and 
anastomosis 

Recovered 

9 

3 mos. 

Ileum 

7 x 4 x 

4 cm. 

Gastric 

None 

Dead 

10 

19 mos. 

Terminal 

ileum 

15.5 x4x 

5 cm. 

Columnar 

epithelium 

Excision 

Recovered 

11 

12 days 

Terminal 

ileum 

1 5 cm. in 
diameter 

Ileal 

Resection and 
anastomosis 

Recovered 

12 

9 yrs. 

Terminal 

ileum 

1.2 cm. in 
diameter 

? 

Not yet treated* 


13 

2 mos. I 

Terminal 

ileum 

2 cm. in 
diameter 

Ileal 

Resection and 
anastomosis 

Recovered 

14 

6 yrs. 

; 

Ileum 

3 cm. in 
diameter 

Ileal 

Resection and 
anastomosis 

Recovered 

15 

m 

Ileum 

28 cm. long, 

2 cm. diameter 

Gastric 

Resection and 
anastomosis 

Dead 

16 

3 mos. 

Cecum 

4 cm. in 
diameter 

Colonic 

Resection and 
anastomosis 

Dead 

17 

2 wks 

Sigmoid 

12 x 10 x 

8 cm. 

Ileal and 
colonic 

Not treated 


18 

6 mos. 

Rectum 

5 x 2.5 x 

2,5 cm. 

i 

Mixed 

Excision, 
rectum repaired 

Recovered 


* This cyst was discovered during operation for acute appendicitis and has not been removed. 

















































































ABDOMINAL SURGERY 


721 


sues before giving symptoms, and upon 
the presence or absence of a communi- 
cation with the intestinal tube. In 1 
case a cyst at the base of the tongue 
was about a centimeter in diameter, was 
lined by colonic mucous membrane, and 
was filled with a clear syrupy fluid. In 
3 cases the structures were adherent 
to the esophagus and had ballooned out 
into the mediastinum and right pleural 
cavity. Hence, they had grown to 
orange or grapefruit size before at- 


curred in the present series were as 
follows : Base of tongue, 1 ; esophagus, 
3 ; stomach, 1 ; duodenum, 1 ; jejunum, 
2 ; ileum, 7 ; cecum, 1 ; sigmoid, 1 ; rec- 
tum, 1. 

It is important for the surgeon to 
recognize the pathological difference 
between duplications and mesenteric 
cysts. The latter are lymphatic in 
origin, have a thinner wall, and can 
be separated readily from adjacent vis- 
cera. This is in contrast to the duoli- 



Fig. 10 — Case 8. Photograph taken during operation showing a golf -ball-sized duplication 
of low r er jejunum. Adjacent intestine compressed over one surface of cystic structure. Resection 
of cyst and adjacent intestine followed by lateral anastomosis with successful result (Ladd 
and Gross : Surg , Gynec. & Obst.) 


tracting attention. One specimen which 
arose from the greater curvature of the 
stomach in a 6-year-old girl was almost 
as large as the normal stomach itself. 
The cystic lesions appearing along the 
duodenum, jejunum, and ileum, usually 
do not become larger than a golf-ball 
before producing symptoms. In Case 
IS the structure was sausage-shaped, 
was 38 cm. long and 2 cm. in diameter, 
and ran along the mesenteric border of 
the terminal ileum. One duplication of 
the sigmoid was about the size of a 
large orange. Finally, in a 6-months’- 
old patient there was a cyst arising 
from the posterior rectum wall, which 
was somewhat larger than a plum. The 
levels at which duplications have oc- 


cation, which has a thicker, muscular 
wall, and which can be disconnected 
from the intestine only with difficulty. 

Embryology — There are many 
theories which attempt to explain the 
origin of these duplications. Those 
arising in the mid or terminal ileum 
previously were thought to be due to 
aberrations in the development of a 
Meckel’s diverticulum. This theory, 
however, is no longer tenable. Twin- 
ning of an isolated portion of the em- 
bryo has been believed by some to be 
the causative factor. Sequestration, or 
a pinching off of a group of cells from 
the primordial intestinal tube, might 
well account for the development of 
nearby, closely-placed cysts, which fin- 
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ally attain all of the histological ele- 
ments of the wall of an alimenteric tube. 
The most probable explanation is that 
advanced by Lewis and Thyng, who 
frequently found diverticula at various 
levels in the fetal alimenteric tracts of 
pigs, rabbits, cats, sheep, and man. 
Such outpocketings were most common 
in the ileum, a fact which suggests a 
relationship to the high incidence of 
duplications in the ileum. These knob- 


by the writers was 2 weeks of age; the 
oldest was 9 years. The symptoms 
produced by these lesions may be 
grouped under 3 headings, i. e., ( 1 ) 
obstruction of the alimentary tract by 
regional external pressure; (2) pain 
produced by distention of the cystic 
structure; and (3) hemorrhage because 
of interference with the intestinal blood 
supply, leading to sloughing of the in- 
testinal mucosa. 



Fig. 11 — Case 4. Roentgenogram of duplication of esophagus which ballooned out into 
right pleural cavity. Cystic lesion outlined by arrows. Mediastinum and heart displaced to 
patient’s left side. (Ladd and Gross : Surg., Gynec & Obst ) 


like outpockets of the intestinal wall, 
which are not related to Meckel’s diver- 
ticula, normally regress, but the pinch- 
ing off of 1 of these structures might 
well separate it from the normal intes- 
tinal wall and give rise to an adjacent 
duplication. 

Clinical Findings — A duplication 
of the alimentary tract is usually ob- 
served in children. It may be seen in 
later life, but the nature of the process 
is one which attracts attention in early 
years. The youngest patient observed 


In the lesion appearing at the base 
of the tongue, difficulty in swallowing 
was the outstanding symptom. With 
the cysts of the mediastinum and the 
right pleural cavity, there was eso- 
phageal compression and difficulty in 
swallowing, and there was interference 
with the proper expansion of the lung, 
which led to dyspnea. In the duplica- 
tion of the stomach, in spite of the large 
size of the lesion, the adjacent gastric 
lumen was not compressed sufficiently 
to cause obstruction, and the patient's 


ABDOMINAL SURGERY 


723 


primary complaint was related to epi- 
gastric fullness and pain produced by 
tenseness in the mass. Most of the 
cysts of the duodenum, jejunum, and 
the ileum brought early signs of partial 
intestinal obstruction characterized by 
colic-like pain, vomiting, increased peri- 
stalsis, and, finally, signs related to 
dehydration. In the long, tube-like 
duplication of the terminal ileum (Case 


quickly led to constipation and abdom- 
inal distention. 

Physical examination often gives im- 
portant evidence concerning the posi- 
tion of the lesion and suggests the 
proper diagnosis. In a cyst at the base 
of the tongue the lesion can easily be 
palpated as a swelling below the fora- 
men cecum. A thoracic cyst can be 
quickly suspected because of physical 



Fig. 12 — Case S. Roentgenogram of duplication of stomach showing large mass outlined by 
arrows beneath stomach. Stomach is filled with barium and is dented along its greater curva- 
ture by mass (Ladd and Gross • Surg , Gynec. & Obst ) 


15), the primary complaints were re- 
lated to severe painless hemorrhage 
from the lower intestinal tract, caused 
by ulceration and sloughing of the ileal 
mucosa. Two small cysts of the cecum 
have been encountered, 1 of which pro- 
duced partial obstruction and the other, 
by bulging into the cecal lumen, served 
as the leading point of an intussuscep- 
tion. Finally, the cyst of the rectal wall 
(Case 18) produced early encroach- 
ment on the adjacent rectal lumen, and 


signs of dysphagia, dyspnea, and pul- 
monary compression. The duplication 
of the stomach was of such a size that 
it easily could be palpated, running 
along in the direction of the greater 
curvature of the stomach. This mass 
lacked peristaltic waves and persisted 
after the evacuation of the stomach with 
a tube, and the cleansing of the trans- 
verse colon with an enema. The cysts 
of the duodenum, jejunum, and ileum 
could be palpated in practically every 
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ase. They were elastic, well-rounded, 
sually nontender, and except for the 
uodenal lesion, were quite freely niov- 
ble within the abdominal cavity. In 
ach of these cases, physical examina- 
on revealed some sign of partial 
itestinal obstruction. Such signs were 
sted as visible peristalsis, localized or 


obstruction. The cyst of the posterior 
rectal wall could be palpated easily 
with a rectal examining finger ; and 
although the lining of the rectum was 
smooth, it was displaced forward so 
that the examining finger could not 
be pushed up beyond the compressed 
point. 



Fig 13 — Case 6 Duplication of first and second portions of duodenum as found at operation. 
Lesion treated by excision of cyst and partial resection of duodenum supplemented by posterior 
gastrojejunostomy Patient recovered. (Ladd and Gross- Surg , Gynec. & Obst ) 


eneral abdominal distention, and in- 
*eased audible peristaltic activity. The 
ibe-like structure along the terminal 
eum in Case 15 could not be felt dur- 
ig examination of the abdomen, and 
lere were no physical signs of intes- 
nal obstruction. The only finding in 
lis child was the presence of blood on 
le glove when rectal examination had 
sen performed. The cyst of the sig- 
loid was freely movable, elastic, non- 
inder, and without signs of colonic 


Roentgenological Findings — Du- 
plications in the thorax give roentgene- 
graphic findings characteristic of medi- 
astinal neoplasms or cysts. In 1 case 
there was a large, well-defined lesion 
displacing the upper lobe of the right 
lung. In the other 2 patients there was 
a large, well-circumscribed, opaque 
mass without calcification, which ap- 
parently arose from mediastinal struc- 
tures and then ballooned out into the 
right pleural cavity, to replace about 
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two-thirds of the lung area in the ante- 
roposterior chest films. The density of 
such a lesion is rather uniform, due to 
its fluid content. The uniform shadow 
an d the absence of calcification tend to 
distinguish it from a dermoid or tera- 
toma. With some of the large lesions 
there may be a shift of the mediastinum 


to surrounding viscera. Thus, a gastro- 
intestinal barium series showed a large 
extrinsic mass along the greater curva- 
ture of the stomach, which smoothly 
bulged into the gastric lumen (Fig. 12). 
Following this examination, a barium 
enema showed the mass to displace the 
transverse colon downward without ap- 



Fig 14— Case 7. Lateral roentgenogram of abdomen showing dilated intestinal loops, 
accumulation of fluid beneath loops, and marked abdominal distention. These findings indicative 
of obstruction which at operation was found to be caused by large duplication of lower portion 
of jejunum. (Ladd and Gross • Surg , Gynec. & Obst ) 


and heart to the other side of the 
thorax (Fig. 11), but it was surprising 
to find relatively little displacement in 
some of these cases. Lipiodol visualiza- 
tion of the bronchial tree shows marked 
compression of the lung on the involved 
side. In the patient with a duplication 
of the stomach, roentgenographic stud- 
ies were of considerable aid in roughly 
outlining the size of the lesion and in 
determining its position with relation 


preciable compression of this organ. 
With the duodenal cyst (Fig. 13) there 
was sufficient compression of the first 
and second portions of the duodenum 
to give evidence of partial obstruction 
at this level. The cystic lesions of the 
jejunum and ileum in some cases showed 
partial obstruction by x-ray visualiza- 
tion. 

Usually as much could be learned 
from films of the abdomen in the 
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posteroanterior and lateral direction 
without contrast media, as could be de- 
termined with the use of a barium gas- 
trointestinal series. Thus, distention of 
intestinal loops (Fig. 14), particularly 
if they are localized to 1 portion of 
the abdomen, are indicative of obstruc- 
tion and may give some information 
concerning the level at which the lesion 
exists. The large duplication of the 
sigmoid (Fig. 15) showed a rounded 


Treatment — Obviously, the treat- 
ment of this condition is surgical. Two 
important facts must again be stressed 
regarding the pathology of these lesions 
in relationship to operative procedures : 
(1) The cystic structure and the intes- 
tine have a common wall at 1 point, 
and the 2 cannot be dissected apart 
with safety; (2) the blood-vessels of 
the contiguous alimentary tube may 
course over the surface of the cyst. 



Fig. 15 — Case 17. Photograph of abdomen at autopsy showing cystic duplication (12 x 10 x 
8 cm.) of sigmoid in a 2- weeks-old infant. Arrows indicate flattened sigmoid, 1 , as it courses 
over surface of duplication, 2. (Ladd and Gross: Surg., Gynec. & Obst.) 


area of rather uniform density with 
peripheral displacement of gas-contain- 
ing viscera. A barium enema in such 
a case should outline the sigmoid as a 
flattened viscus, as it courses around 
the mass. In the cyst of the posterior 
rectal wall, roentgenographic examina- 
tion was a great aid for 2 reasons : ( 1 ) 
It gave some idea of the size and su- 
perior extent of the lesion in the lateral 
field (Fig. 16) ; (2) absence of bony 
defect in lumbar and sacral vertebrae 
gave some assurance that the pelvic mass 
was not an anterior meningocele. 


hence attempts at local removal of the 
cyst may induce ischemia and necrosis 
of the intestine. This latter considera- 
tion is particularly important in the 
treatment of the small intestine and of 
the sigmoid, in which the vessels from 
mesenteric or sigmoidal leaves spread 
out over the surface of the cyst. 

In the lesion at the base of the tongue 
no difficulty was encountered in excising 
the mass completely, working through 
the oral cavity. 

The thoracic lesions have given the 
greatest difficulty, from the point of 
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view of technical procedures, particu- 
larly in patients under 1 year of age. 
In every case an attempt was made to 
open the thorax through a posterior or 
posterolateral incision, to enter the 
pleural cavity and then free the cystic 
structure from the adjacent lung, a 
dissection which can easily be per- 
formed. On attempting to dissect away 
the cyst wall from the esophagus, how- 
ever, the dangers of entering the esoph- 


velop a fatal mediastinitis or empyema; 
whereas the recognition of the eso- 
phageal defect during operation allows 
the surgeon to make some provision for 
closing the defect or for treating 
regional infection which surely will 
develop subsequently. The poor results 
which have been obtained in these 
thoracic lesions, due primarily to the 
associated esophageal injury at time of 
operation, raises the possibility that 



Fig. 16 — Case 18. Lateral roentgenogram of patient with cystic duplication of rectum. 
Barium in rectum shows it displaced forward by mass lying in hollow of sacrum. (Ladd and 
Gross: Surg., Gynec. & Obst.) 


ageal lumen are high. In 1 case the 
esophageal lumen was entered, and the 
surgical field was thereby transformed 
from an aseptic into a soiled one. On 
first consideration it would seem rela- 
tively easy to turn in the edges of the 
damaged esophagus, but it has been 
the experience of the writers that the 
closure thus effected heals poorly, and 
there is great danger of establishing 
an esophagopleural fistula. This possi- 
bility of injury to the esophagus must 
be stressed, because if the surgeon over- 
looks a small opening thus accidentally 
made, the patient will subsequently de- 


these patients might be treated better 
by marsupialization of the cyst through 
the posterior thoracic wall, combined 
with subsequent destruction of the cyst 
lining by the use of necrobiotic agents 
which easily could be introduced 
through the fistulous opening. 

The duplication of the stomach, as 
exemplified in Case 5, might be treated 
in several ways. First, a total or nearly 
total gastrectomy with establishment 
of an esophagojejunostomy would 
permit the removal, of the cystic struc- 
ture along with the stomach. This ap- 
pears - to be a rather extensive under- 
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taking, however, particularly in a young 
individual. This risk does not seem to 
be justified when simpler, more satis- 
factory forms of treatment are avail- 
able. The authors were fortunate 
enough in their case to find a cyst so 
distended by accumulated secretory 
fluid that there had been sloughing of 
its entire mucosal lining. By simply 
marsupializing this duplication onto 
the anterior abdominal skin, therefore, 


terior gastrojejunostomy was per- 
formed with satisfactory results. In 
those duplications of a cystic nature 
occurring between the duodenum and 
cecum, complete extirpation of the 
mass has been practiced along with 
resection of the adjacent portion of 
the intestine. This policy has been 
adopted because experience has shown 
that the mass cannot be enucleated 
without the danger of perforating the 



Fig. 17 — Case 18 Photograph, of duplication of rectum which was surgically excised. 
(Ladd and Gross Surg , Gynec. & Obst ) 


the release of all entrapped fluid allowed 
the walls to fall together and to 
coalesce. If one should not be so 
fortunate in having the mucous mem- 
brane thus spontaneously destroy itself, 
2 methods of treatment are open, either 
by marsupialization and subsequent 
injection of sclerosing £uids, or by 
the establishment of a large communi- 
cation between the cyst and the 
stomach to permit drainage of the cyst 
contents into the gastric lumen. 

In the patient with a cyst of the 
duodenal wall (Fig. 13), the first por- 
tion of the duodenum and the mass 
were excised in toto, the ends pi the 
duodenum were inverted, and a pos- 


intestine or leaving it in an ischemic 
state. In all cases, except 1, a side- 
to-side anastomosis was employed to 
re-establish the continuity of the intes- 
tinal tract, because end-to-end anasto- 
mosis of the small intestine in infants 
and children is technically difficult and 
may lead to disaster. 

While it is the belief of Ladd and 
Gross that the most satisfactory out- 
come will be insured by surgical ex- 
cision of the mass and local resection 
of the adjacent intestine, mention must 
be made of the publication of Gardner 
and Hart, who treated a cystic lesion 
of the duodenum by a transduodenal 
approach and opened a large win- 
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daw from the duodenum into the 
cyst. This allowed the cyst to empty 
its mucoid contents continuously into 
the duodenum. The success of this 
procedure in Hart’s case suggests that 
it might be worth trying in cases where 
a short operative procedure is neces- 
sary because of the poor general condi- 
tion of the patient. It must be pointed 


tine or valve. The writers, therefore, 
again practiced local resection and 
establishment of an ileocolostomy. 
The large cyst of the sigmoid which 
was discovered at autopsy demon- 
strated again that it would be futile 
to dissect the cyst from the sigmoidal 
loop, and that the best method of treat- 
ment would be excision of the mass 



Fig. 18 — Case 18. Reconstruction drawing showing duplication, anterior to sacrum and 
producing partial obstruction of rectum. Surgically treated by excision of cyst and part of 
posterior rectal wall. Rectum accidentally opened in excision of cyst. Suture of rectal defect 
followed by recovery. BL . — bladder; R.D . — rectal duplication (Ladd and Gross* Surg , Gynec 
& Obst.) 


Dut that stasis in such an outpocket 
‘rom the intestine might lead to trouble- 
some symptoms. Hence, the opening 
nto the cyst must be adequate to in- 
sure proper drainage. 

Cysts of terminal tleum or cecum 
nay so impinge on the ileocecal valve 
hat partial obstruction is produced, 
rhe 2 specimens encountered in this 
■egion demonstrated the impossibility 
)f excising them from the cecal wall 
vithout injury to the remaining intes- 


and the adjacent gut, re-establish- 
ment of the colonic continuity, 
possibly combined with a temporary 
cecostomy or transverse colostomy 
as a safety valve. 

The duplication of the posterior rec- 
tal wall in Case 18 (Figs. 17 and 18) 
was first treated by the family doctor, 
who intermittently relieved the rectal 
obstruction by aspirating the cyst 
through a posterior sacral approach. 
Fortunately, infection did not occur. 
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Each time the cyst was aspirated it 
refilled in 5 or 6 days’ time and again 
displaced the rectum forward in such 
a way as to obstruct its lumen. Opera- 
tion on this 6-months-old baby was per- 
formed under ether anesthesia , with 
the child in the face-down position and 
the abdomen supported on a sandbag, 
so as to push the buttocks high up in 
the operative field. A curved incision, 
posterior to the anus, permitted dis- 
placement of the anus and anal sphinc- 
ters forward. Then, by carrying the 
dissection upward in the midline be- 
tween the levator ani muscles, the hol- 
low of the sacrum was reached, and 
the cyst behind the rectum was ex- 
posed. Little difficulty was encoun- 
tered in dissecting the cyst along its 
posterior, superior, and lateral surfaces, 
where good lines of cleavage were ob- 
tained. The cyst, however, was found 
to be extremely adherent to the rectal 
wall, and in the course of the dissec- 
tion a large opening was made in the 
posterior portion of the rectum. The 
rectum was now repaired by turning 
it inward with 3 layers of interrupted, 
fine, chromic catgut sutures. A small 
rubber drain was led down into the 
hollow of the sacrum, and brought out 
through the skin incision. The rectal 
wall healed per primum. There was no 
suppuration in the perirectal spaces, 
and the child quickly recovered. 

References 

1. Ravenel, W. J.: Radiology 34:217 (Feb.) 

1940. 

2. Harrison, H.: Arch. Surg 40:959 (May) 

1940. 

3. Cattell, R. B. and Swinton, N. W : New 

England J. Med. 222-535 (March 28) 

1940 


4. Koucky, J. and Beck, W. C • Surgery 7 674 
(May) 1940 

5 Carter, R F , Slattery, L. R. and Hahn, R. 

C. Ann Surg 111 80 (Jan.) 1940 

6 Quenu, J. and Lignon, P J. de chir 55- 

423 (May) 1940. 

7. Williams, E R: Brit. J. Radiol. 13:51 
(Feb.) 1940. 

8 Christiansen, T. • Nord. med. (Hospitalstid.) 
5:275 (Feb 17) 1940 

9. Lewisohn, R. : Ann. Surg. 111.337 (Mar.) 
1940. 

10 Westermann, J J. : Ibid. 111.338 (Mar.) 
1940 

11. Brule, M., et al . : Arch mal de 1’ app. digestif, 

29:817 (No 8) 1939 

12. Demirleau, J.: Ibid 29: 856 (No. 8) 1939. 

13. Ducuing, J. : Presse med., 48: 517 (May 21) 

1940 

14 Decoulx, P. : Rev. de chir , Paris, 77 : 274 
(Apr.) 1939. 

15. Zemp, F. E. : South. M. J. 33:803 (Aug) 
1940 

16 Fmsterer, H. : Wien. Arch f. inn. Med, 33: 
227 (Jan. 20) 1940. 

17. Kjolhede, K. T. : Ugesk. f. laeger, 102- 175 
(Feb.) 1940 

18 Tosonotti, T. : Policlinico (sez. chir.) 47 : 30 
(Jan.) 1940 

19. Bellini, O.: Ibid. 46: 417 (Sept) 1939. 

20. Marshall, Samuel F. • New England J. Med. 

222 : 375 (Mar 7) 1940. 

21. Dixon, C. F. and Clarke, L. R. : Surgery 

5:277 (Feb.) 1939. 

22. Sovena, E. : Policlinico (sez. chir.) 47 . 142 

(Apr ) 1940. 

23. Finochietto, R. and Marino, H. • Arch. 

argent de enferm. d. ap digest, y de la nutri- 
tion 14 • 634 (Sept.) 1939 

24. Mayo, C W. Western J. Surg. 48 : 403 

(July) 1940. 

25. Rodriguez, Villegas R. and Schena, A. T. : 

Semana med 1 : 425 (Feb 22) 1940 

26. David, V, C. : Arch. Surg. 41 : 209 (Aug.) 

1940. 

27. Suren, J. J. : Nederl. tijdschr. v. geneesk. 84 : 

928 (Mar 9) 1940. 

28. McKittrick, L. S and Sarris, S. P.: New 

England J. Med. 222:611 (Apr. 11) 1940. 

29. Ravdin, I. S. and Johnson, C. G : Am. J. 

M. Sc. 199:289 (Feb.) 1940. 

30. Wolff, S.: Ann. paediatr. 154:211 (Dec.- 

Jan.) 1940. 

31. Havens, W. Paul : J. A. M. A. 113 : 1564 (Oct. 

21) 1939. 

32. Cattell, Richard B. • Proc. Inter-State Post- 

Grad. Med. Assn. N. Am., 1939. 

33. Ladd, W. E. and Gross, R. E. : Surg , Gynec. 

and Obst. 70 : 295 (Feb.) 1940. 



ABDOMINAL SURGERY 


731 


LIVER AND PANCREAS 

By V. W. Murray Wright, M.D. 


I. LIVER 

Vitamin C in Liver Diseases — 
Avitaminosis C causes certain compli- 
cations in liver disease, according to 
Gonzalez Galvin. 1 Improvement may be 
obtained by the intravenous use of vita- 
min C in doses of % to 1% grains (0.05 
to 0.1 Gm.). According to this investi- 
gator, the results are satisfactory when 
given along with the proper treatment 
of the disease. In the patients observed 
by Gonzalez Galvin vitamin C therapy 
was able to control gastric hemorrhages 
due to liver insufficiency. It increased 
the diuresis in ascites due to cirrhosis; 
improved the general condition in pa- 
tients with hepatitis associated with 
avitaminosis and also modified in a 
favorable manner the course of true 
toxic hepatitis. It is necessary that treat- 
ment be given over an extended period 
of time in order to obtain a satisfactory 
response. The use of vitamin C does 
not alter the course of cirrhosis and it 
must be admitted that the diuresis and 
the general improvement of patients with 
ascitic cirrhosis are but transient. 

Traumatic Rupture of Liver 

Etiology — Advancing civilization 
with its attendant speed-up of industrial 
activity and rapidity of transportation 
makes for more accidents, particularly 
serious ones. An increasing number of 
multiple fractures, crushing injuries, etc., 
are to be expected. Among such injuries, 
intrathoracic and intra-abdominal trauma 
will be increasingly evident. Lamb 2 re- 
views 60 cases of rupture of the liver 
and shows that it is most commonly due 
to violent injuries but that seemingly 
trivial injuries may likewise cause lacer- 
ation. Rupture of the liver is much more 


frequent in young people than in older 
ones. No doubt this can be accounted 
for on the basis of violence alone, for 
the young engage in many more daring 
activities than do the old. Another rea- 
son probably is that the bony protection 
in the young is much more supple and 
that minor blows therefore are more 
likely to reach the liver. It is interesting 
to note that every one of the women had 
sustained injury as a result of an auto- 
mobile accident. Although the men had 
been injured in all sorts of accidents, 
most of their injuries had been pro- 
duced by automobiles. One child fell 
while walking the curbing and struck 
his right lower ribs. Another coasted 
into a tree. Another was kicked in the 
side by a horse. A few were injured 
while playing games, chiefly football. 
The wheel of some vehicle transversing 
the abdomen was a common cause of 
injury. Falling from a height was the 
etiologic factor in a number of cases. 

Treatment — For best end-results it 
is absolutely essential to recognize rup- 
ture of the liver early in order that 
proper care may be instituted promptly. 
Thole states that the mortality increases 
with each hour's delay in treatment, and 
Lamb's statistics confirm this assertion. 
X-ray and laboratory studies are of lit- 
tle help and an exact diagnosis cannot 
be made except on exploration. Given a 
patient, however, who has met with a 
blow to the midtrunk and soon shows 
signs of shock , together with tenderness 
in the right upper quadrant , rebound 
tenderness (blood in the peritoneal cav- 
ity) and an elevated white cell count 
(bleeding in a serous cavity), an ex- 
ploration is mandatory. It is of pri- 
mary importance in treating such cases 



732 


SURGERY 


that the patient should receive whole 
blood before, during and after operation 
in sufficient quantities to keep the blood- 
pressure within the range of safety. 
Transverse incision gives a better ex- 
posure for barrel-chested patients but 
is of doubtful advantage for thin patients. 
Depending upon the degree of damage 
encountered in the individual case, sur- 
gery will consist of mattress sutures, 
ligation or searing of oozing surfaces 
with the actual cautery or the Bovie 
scalpel. Tamponage with hot gauze 
drains not only aids in controlling hem- 
orrhage, but is essential for postopera- 
tive drainage of either bile or infection. 
Infection after liver injury is common. 
Drainage of bile occurred in 50 per cent 
of the cases but ceased in every case by 
the third week. 

The commonest postoperative compli- 
cations were, in the order of frequency : 
Peritonitis, postoperative hemorrhage, 
subdiaphragmatic abscess, intrahepatic 
abscess, subhepatic abscess and abscess 
of the lesser peritoneal cavity. Before 
operation could be performed, 26 pa- 
tients died. Of 34 cases operated on, 15 
died and 19 recovered, a mortality rate 
of 44 per cent. For the entire series of 
60 cases, however, the mortality rate 
was 68 per cent. 

Subphrenic Abscess 

Between 1900 and 1938, according to 
Faxon, 3 175 patients with the diagnosis 
of an infectious subphrenic process were 
admitted to the Massachusetts General 
Hospital. In 22 of these cases, undrained 
abscesses were found at autopsy; in 4, 
spontaneous drainage occurred. In 32 
patients the clinical course with the 
physical signs and Roentgen findings 
suggested an irritative process below the 
diaphragm. These patients all recovered 
without surgical operation. Six patients 
were operated on, but no pus was found 


at operation ; presumably, these were 
suffering from a mild nonsuppurative 
type of lesion. 

From a study of the age incidence and 
sex distribution in the 111 cases oper- 
ated on there is an increase in the sub- 
phrenic abscess from the first to the fifth 
decade of life. Sixty-eight per cent of 
the cases occurred in men and 32 per 
cent in women. The majority of cases 
developed the subphrenic abscess by 
way of an extension of intraperitoneal 
sepsis. A certain number, however, oc- 
curred by way of the lymphatics and 
of the blood stream. Infection originating 
in the appendix is the commonest source 
of subphrenic abscess formation. Next 
in frequency as the original source of 
infection are lesions of the stomach and 
the duodenum, with infections in the 
liver and bile passages ranking third. 

A subphrenic abscess should be sus- 
pected in any patient in which a persis- 
tent unexplained fever is associated with 
a history of recent intraperitoneal sepsis. 
In 87 per cent of the patients studied the 
abscesses were on the right side and in 
the posterosuperior space. 

It is difficult sometimes to obtain a 
clear-cut picture from pressure over the 
twelfth rib posteriorly or the lower 
costal margin anteriorly in the early 
stages of development. Examinations 
frequently repeated, however, will finally 
demonstrate tenderness over the involved 
space in practically all patients. 

When the diagnosis finally has been 
made the treatment indicated is prompt 
drainage. 

According to Faxon, the transthoracic 
approach increases the risk of contami- 
nation of the pleural cavity and, there- 
fore, the retroperitoneal approach is 
preferred. Contamination of the pleural 
or peritoneal cavities during the opera- 
tion more than doubles the mortality 
rate. This occurs far more often with 
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the transthoracic and transperitoneal ap- 
proaches than with the retroperitoneal 
operation 

II. PANCREAS 

Hyperinsulinism 

Treatment by Excision of Pancre- 
atic Adenomas — It is interesting that 
a Swiss surgeon, Sauerbruch, 4 credits 
American investigators with having 
recognized in recent years a form of 
paroxysmal spontaneous hypoglycemia 
caused by hyperfunctioning of a benign 
pancreatic adenoma. Removal of the tu- 
mor effects a cure. The clinical picture 
of hypoglycemia caused by a pancreatic 
tumor begins with a sensation of hunger, 
fatigue and faintness. The patient feels 
weak in the knees and collapses; there 
are apathy, loss of orientation, stupor 
and somnolence. General or localized 
spasms may appear. The pupils become 
dilated and lose their reactivity. There 
may be foaming at the mouth and biting 
of the tongue or lips, symptoms which 
might well be diagnosed as epilepsy. 
Similarly, the patients after awakening 
fail to recollect the event. They recover 
within a few minutes if given sugar 
solution to drink; the recovery naturally 
is even more rapid after intravenous 
injection of dextrose. The true nature 
of the condition is not recognized ordi- 
narily until repeated determinations of 
the sugar content of the lumbar punctate 
and of the blood has been made. 

An additional important sign of a 
pancreatic adenoma is the time of the 
appearance of the attacks. As would be 
expected, they generally appear in the 
morning, when the patient is still fast- 
ing, when he is hungry or after exertions 
or excitations, i. e., always when the 
blood sugar level is physiologically low. 

Early operation is advisable. The 
detection of a tumor the size of a cherry 


stone or a cherry may be difficult. Split- 
ting of the cortical layer often is neces- 
sary. The pancreas is exposed best 
through the gastrocolic ligament. 

Sauerbruch reports 2 personal cases 
and 2 from the literature, all of which 
had been cured by the extirpation of 
pancreatic adenomas and which he re- 
fers to as insulomas, 3 ’ inasmuch as oth- 
ers have reported that adenomas of the 
pancreas contain a high content of in- 
sulin and act as constant and uncon- 
trolled reservoirs which result in hyper- 
insulinism. 

Hypoglycemia 

Treatment — Subtotal Pancreatec- 
tomy — Partial pancreatectomy has been 
advocated by various surgeons for re- 
lief of persistent hypoglycemia when, on 
laparotomy, no tumors of the pancreas 
are found. David 5 reports the results of 
18 partial resections (from 14 to 28 
grams) with no tumor. In 15 patients 
the pancreas was normal histologically 
and in 3 hyperplasia of the islet cells 
was present. In 14 patients of this group 
the minimal blood sugar was below 50 
mg. per 100 cc. Of 14 surviving patients, 
3 were free from attacks, 3 were mod- 
erately improved, and the attacks con- 
tinued in 8 cases. Seventeen other pa- 
tients who presented no tumors had 
from 35 to 60 grams of pancreas re- 
moved for spontaneous hypoglycemia. 
The examination of the pancreatic tissue 
revealed 14 normal pancreases, hyper- 
plasia of the islet cells in 2, and in 1 case 
a pancreatitis was present. The symp- 
toms of hypoglycemia were relieved in 
11 of these patients. There was only 
1 operative death. 

The author concludes that explora- 
tion of the pancreas is indicated in pa- 
tients with the triad of symptoms de- 
scribed by Whipple (attacks of nervous 
or gastrointestinal disturbances coming 
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on in a fasting state; a hypoglycemia 
with readings below 50 mg. ; and imme- 
diate relief from the ingestion of dex- 
trose) in whom extrapancreatic causes 
of hypoglycemia have been excluded and 
dietary management has failed. David 
is of the opinion that subtotal resection 
of the tail and body of the pancreas up 
to the superior mesenteric vessels is 
indicated when exploration reveals no 
tumor. 

Acute Pancreatitis 

Treatment by Pancreatotomy — Ac- 
cording to Lewison, 6 33 cases of acute 
pancreatitis occurred among 100,000 ad- 
missions between 1921 and 1939 to the 
Beth Israel Hospital. The author believes 
that its rarity may have been overesti- 
mated. The diagnosis of the 33 cases and 
2 treated elsewhere was established or 
confirmed at operation. Cases of manifest 
chronic pancreatitis, acute pancreatitis 
secondary to primary processes else- 
where, acute pancreatitis resulting from 
perforation of a peptic ulcer and pan- 
creatic calculi were not considered. 
Hemorrhagic, edematous, suppurative 
and gangrenous types of pancreatitis 
were distinguished and each requires 
individual attention regarding diagnosis, 
prognosis, prophylaxis and treatment. 
Pain and tenderness, usually in the epi- 
gastrium or the upper part of the ab- 
domen, were constant clinical observa- 
tions. Radiation of pain to the back , 
vomiting and a history of similar re- 
current attacks were elicited frequently. 
Incision and drainage of the pancreas 
combined with 1 or more auxiliary pro- 
cedures was carried out in 77 per cent of 
the cases. The operative mortality was 
17 per cent. 

Pancreatic Cysts 

New Treatment — Dissatisfied with 
the results of treating pancreatic cysts 
by simple marsupialization, Kafka 7 anas- 


tomosed 2 cases to the gastrointestinal 
tract. One case died from a hemorrhage 
on the ninth day but the second case 
went on to a complete cure. In the first 
case, that of a woman aged 58 with a 
pseudocyst, a primary pancreatocysto- 
gastrostomy was made. While the 
wound appeared to heal satisfactorily 
from the surgical aspect, the patient 
succumbed on the ninth day after op- 
eration from a sudden hemorrhage into 
the intestinal tract. 

The second patient, a woman aged 56 
with a pseudocyst, was operated upon 
and a fistula in the cavity of the pan- 
creas developed. Later a pancreato- 
cystojej unostomy was performed with 
complete cure. 

The author reviews the various ac- 
cepted surgical methods and discusses 
the different types of anastomosis. All 
of these operations were regarded as 
palliative and free from danger. 

The fatal outcome in the first case 
described by Kafka demonstrated the 
possibility of complications arising from 
the anastomosis of a pancreatic cyst to 
the intestinal tract. The author advises 
against a primary anastomosis of the 
cyst, especially with a lateral pancreato- 
gastrostomy with external drainage of 
the residual cavity in the form of Jed- 
lick's operation. 

Kafka calls attention to the fact that 
a persistent fistula may be anastomosed 
with the gastrointestinal tract. If a 
residual cavity is found upon Roentgen 
examination or at laparotomy, it may be 
handled by a wide cystenterostomy, since 
in this case the danger of obliteration 
of the stoma does not exist as in the 
presence of a simple anastomosis of the 
fistula of the gastrointestinal canal. 

Acute Necrosis of Pancreas 

Etiology — Reporting a study of 134 
cases of pancreatic necrosis, Reichl 8 de- 
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termined that in all except 1 there were 
biliary disturbances with indigestion or 
biliary colic. He maintains, therefore, 
that pancreatic necrosis is a secondary 
disorder, i. e., a sequel of inflammatory 
disease of the biliary system. He esti- 
mates that a primary biliary disorder is 
the cause of pancreatic necrosis in more 
than 90 per cent of the cases. This ap- 
plies to genuine necrosis of the pancreas 
only and not to cases in which an ex- 
ternal cause, such as operative trauma 
or Ascaris, is the causative agent. At 
the author’s clinic, the cases of pan- 
creatic necrosis amounted to only 12 per 
cent of the total number of biliary dis- 
turbances. 

Diagnosis — It is suggested by Weye- 
neth and Wassmer 9 that pancreatitis 
should be considered in the presence of 
an acute abdominal syndrome if the his- 
tory reveals an old or a recent disorder 
of the hepatobiliary or gastroduodenal 
tracts, and particularly if the patient is 
obese or addicted to alcohol. The face 
of the patient with pancreatitis is gen- 
erally pale or somewhat cyanotic. If 
the biliary passages are involved, the 
appearance is subicteric. The patient 
sweats profusely and complains of ver- 
tigo and trembling of the fingers. Vom- 
iting is frequent, at first of food and 
later of bile. The abdomen often shows 
supraumbilical distention. The pain is 
extremely violent and is localized in the 
left half of the epigastrium. Although 
of considerable diagnostic significance, 
the symptom pain is not sufficient to es- 
tablish the diagnosis. 

Treatment — Opinions are divided as 
to expectant conservative therapy or sur- 
gical intervention, according to Reichl. 8 
Of 89 patients, or 46 per cent operated 
on at the author’s clinic, 41 died, whereas 
of 31 on conservative treatment, only 4, 
or 13 per cent, died. Ten patients hos- 
pitalized while in a grave or moribund 


state died within a few hours or on the 
same day. It would appear, therefore, 
that conservative treatment in the 
early phase of acute necrosis of the 
pancreas is indicated while preparing the 
patient for later operation. 

Conservative treatment consists of in- 
terdiction of food intake for from 3 
to 4 days, morphine for pain, antispas- 
modics, stimulation of intestinal 
peristalsis by drugs, and warm moist 
applications and heat to the abdo- 
men. The heart and circulation are 
supported by the parenteral administra- 
tion of isotonic fluids and by stro- 
phanthin - dextrose - strychnine ther- 
apy. 

If the patient recovers on the conser- 
vative regimen, operative intervention 
on the biliary tract should be resorted 
to from 4 to 6 weeks later, in order to 
remove the contributing cause. The 
operation consists of the removal of 
the gall-bladder and of a supraduo- 
denal choledochotomy if the common 
duct contains calculi or is dilated or in- 
flamed. The choledochus is carefully 
explored for stones, the papilla is dilated 
and the duct is irrigated. In order to 
relieve the pressure on the biliary tree, 
a Nelaton catheter is sutured into the 
duct and is left in place for from 10 to 
14 days, after which time it can be re- 
moved without injury to the duct or 
causing a fistula. During the past sev- 
eral years, operations on the pancreas 
itself in the acute stage have been re- 
jected by the author. 

Of 26 cases observed by Weyeneth 
and Wassmer 9 at the surgical clinic of 
Geneva, 5 of the patients were treated 
conservatively and improved. Of 20 
subjected to surgical treatment, 17 died. 
They were operated on during the acute 
phase. The 3 patients who survived the 
operation had been operated on about 2 
weeks after the onset. The authors are 
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convinced that operation leads to toxic 
shock instead of exerting a favorable 
influence on the condition. 

The treatment successfully employed 
in 5 cases was the following : ( 1 ) Strict 
abstinence from food and liquids. 
(2) Restriction of chlorides for 48 
hours; this is done in spite of the hypo- 
chloremia in order to diminish the pan- 
creatic edema. (3) Daily administration 
of from 1 to 2 quarts (liters) of 10 per 
cent dextrose solution by intravenous 
infusion and from 15 to 30 units of 
insulin. (4) Large doses of atropine 
to diminish the pancreatic secretion. (5) 
Relief of the intestines by repeated 
enemas. (6) Icebag to the epigastric 
region and morphine. After the acute 


phase has passed (m 4 to 6 days), fruit 
juices and carbohydrates can be given. 
Later, the biliary passages can be ex- 
amined and, if necessary, an operation 
on the biliary tract may be performed 
in order to prevent recurrences. 
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STOMACH 

By James Norman Coombs, M.D. 


Peptic Ulcer 

Healing of Peptic Ulcer — Regard- 
less of the method of treatment applied 
in a given case of peptic ulcer, proof of 
healing or lack of it is essential. Few 
ulcers are treated in the early stage and 
the chronic ulcer with the consequent 
pathologic changes makes healing more 
difficult and even when obtained, permits 
defects to remain that induce recurrence. 
That peptic ulcer can be healed is a 
proved fact. Some ulcers heal without 
treatment. Many can be cured with diet, 
rest and medication. Cash 1 points out 
that the prevalence of ulcers that have 
undergone repeated courses of treatment 
without improvement or have reactivated 
after a period of quiescence is evidence 
of possible weakness in some phase of 
treatment. 

Expectancy in the probable rate of 
healing of an ulcer with or without 
slough and exudate has *iQ i fixed rule. 


The majority of active ulcers tend to 
heal readily, especially- gastric ; also* some 
duodenal ulcers react to treatment with 
equal facility. Large active chronic ulcers 
usually react to direct treatment and heal 
readily, while the small shallow type 
often persist, and this type is frequently 
encountered in the chronic ulcer patient 
who has suffered varied experiences. 
Delay occurs more often with the ambu- 
latory patient and is apparently due to 
excess food, with resulting increased gas- 
tric secretion and traumatism. Proof for 
this statement is that, when treatment of 
similar cases is given in bed, healing 
occurs in normal time. 

A braid stain, after disappearance of 
free blood, exudate and even the crater, 
indicates that either unhealed scar tissue 
persists or that a turgescent pylorus with 
probable hypertrophy is present, or that 
the gall-bladder is involved or a severe 
form of duodenitis may be the source of 
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the persistent braid stain Location of 
the stain in relation to pyloric constric- 
tion of the braid and the degree of braid 
constriction will aid in determining 
where the pylorus is hypertrophied and 
persistently spastic. When a positive 
braid stain is obtained before treatment 
and both tube returns (the procedure of 
removing slough, exudate and blood from 
the crater with the use of a tube with 
fenestrations which are brought in con- 
tact with the lesion by measurement 
taken from the positive test braid) and 
the x-ray examination are negative, care- 
ful study of the case will be required. A 
positive test braid alone or with tube 
returns, following surgical closure of a 
perforated ulcer, indicates an unhealed 
condition. 

Proved healing, if followed by recur- 
rence, aids in deciding the need for 
surgery. In suspected cancer of the 
stomach or when ulcers have doubtful 
cancer features, progressive and proved 
healing exclude such a possibility. After 
proved healing of a peptic ulcer, diges- 
tive symptoms may continue or more 
likely recur. Hyperacidity, supersecre- 
tion, gastritis, duodenitis, pyloric in- 
volvement, chronic appendicitis, chole- 
cystitis, gastric hyperesthesia, disease of 
the colon, adhesions, chronic partial 
duodenal obstruction, gastroenteroptosis, 
poor dietetic hygiene, vicious habits, use 
of alcohol and tobacco are frequently 
associated with peptic ulcer and may 
remain and cause symptoms. 

Perforation of Peptic Ulcer — Ail 
available contributions on acute perfora- 
tions, besides a mass of unpublished 
material in England and abroad, have 
been examined by Jennings. 2 He pre- 
sents evidence that distinct groups of 
ulcer cases exist, that their incidence 
varies independently, that the present 
common type of pyloric ulcer was rela- 
tively uncommon until recently, and that 


its increase is a true increase and not 
merely the result of better diagnosis and 
hospital service. In this extensive review 
the author emphasizes that too much 
attention has been paid to the constitu- 
tional factor in peptic ulcer and not 
enough to environmental causes. 

The history of uncomplicated ulcers 
is obscured by changes in fashion m 
diagnosis and in the selection of patients 
admitted to the hospital or coming to 
necropsy The history of perforated 
ulcer can be reconstructed from avail- 
able records in several countries. Be- 
tween 1850 and 1900, of every 6 free 
perforations into the peritoneal cavity, 
3 affected young women under 25, 1 an 
elderly woman, 1 an elderly man and 1 
a young man. Since 1920, of every 10 
perforations, 1 has affected an elderly 
woman and 9 men, mostly in the middle 
years or younger. Perforations in young 
women form a sharply defined group, 
which increased rapidly at the beginning 
of the XIX Century and died out com- 
pletely and suddenly at the beginning of 
the XX Century, the same changes tak- 
ing place at about the same time in Ger- 
many, France, Scandinavia and the 
English-speaking countries. This type 
of ulcer must have been due, therefore, 
to something in the environment or in 
the mode of life. 

Perforated pyloric ulcers in men can 
also be shown statistically to fall into 
at least 2 independent groups. One 
group is closely associated with lesser 
curve perforations. It has a similar 
incidence to that of perforation in women 
since 1920. The other group tends to 
affect younger men and has recently 
undergone a large increase in northwest 
Europe and presumably throughout the 
English-speaking countries. Owing to 
increased facilities for admission to the 
hospital and other factors, it is impossi- 
ble to measure this increase directly in 
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France, Germany, Italy, England and 
the United States, but there is evidence 
that in parts of Sweden the increase is 
from 300 to 600 per cent. This estimate 
agrees with the change in ratio from 2 
men : 1 elderly woman, to 10 men : 1 
elderly woman, which has taken place 
in several countries. It follows that 
something in the mode of life is also 
responsible for this type of perforation. 

It is impossible to find sources of 
information in western Europe or in 
the United States which would enable 
changes in incidence or uncomplicated 
ulcer to be estimated. Uncomplicated 
ulcers therefore cannot be proved to 
fall into the same categories as per- 
forated ulcers, but there is indirect evi- 
dence that they do. The author urges 
that perforated peptic ulcers and many 
other so-called constitutional diseases 
should be notified. Thus accurate statis- 
tics should be compiled for cases of acute 
perforations and if such statistics were 
available for transition periods, they 
would probably be of great service in 
elucidating the mechanism and in a 
campaign of prevention. 

Diagnosis — A review of the diagno- 
sis, treatment and results in 152 cases of 
acute perforated peptic ulcer treated 
surgically at the St. Louis City Hospital 
during a period of 6 years is presented 
by Kelly. 3 All the patients were either 
on relief or unemployed. There were 
124,317 general admissions to the hos- 
pital during the 6 years under study, 
giving an incidence of 0.0012 per cent of 
perforated peptic ulcers. Most of the 
perforations occurred in the middle years 
of life. All patients 70 or more years of 
age died. The number of cases that 
occurred during the 4 seasons was ap- 
proximately the same, there being only 
a slight, but insignificant, increase during 
the spring and fall months. Only 7 pa- 
tients were w-omen, 4.6 per cent. This 


ratio of men to women compares favor- 
ably with many other reports. A history 
of previous gastric disturbance was given 
by 128, or 84 2 per cent, of the patients. 
This fact indicates that previous gastric 
disturbances are a valuable aid in diag- 
nosis. 

The duration of symptoms varied from 
7 days to 55 years. Twenty-four patients 
experienced the pain of perforation as 
the first symptom of the gastric disturb- 
ance. No relationship was found between 
the duration of ulcer symptoms before 
perforation and the mortality rate. When 
the patient first experienced the pain of 
perforation, it was described by 62 as 
being in the epigastrium and general 
abdomen. The next most frequent loca- 
tion of the pain was in the epigastrium 
alone, 52 times. Generalized abdominal 
pain was described by 23 patients. Fif- 
teen patients described their pain as oc- 
curring in the middle or lower part of 
the abdomen or at the upper right quad- 
rant; 113 vomited after the perforation 
and before operation, while 39 did not 
vomit. A study of the symptoms of 
perforated gastric and duodenal ulcers 
indicates that an anatomic location of 
the ulcer cannnot be made from the 
history of the perforation. An acute 
perforation constitutes a surgical emer- 
gency and delay in operation increases 
the mortality rate. 

Treatment — The simplest and quick- 
est operation should be performed in 
acute perforations and the operation of 
choice is simple purse-string closure; 
frequently a tab of omentum was su- 
tured over the closure. This proce- 
dure is used with the view in mind of 
preserving the life of the patient and 
seems to be attended by the least mor- 
tality. 

Results of Treatment — Only a small 
percentage of cases necessitated second- 
ary operations, thus justifying the pro- 
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cedure. Of the 140 cases in which oper- 
ation was performed, drainage was 
instituted in 102 and the mortality rate 
was practically the same in the 2 groups. 
Thirty-nine, or 27. 8 per cent, of the 140 
patients operated on died. A post- 
mortem examination was made in the 
12 cases in which operation was not 
done. Three of the patients who were 
not operated on were more than 71 years 
of age and were in a moribund state on 
entry. They died soon afterward. Four 
were in extremely poor physical condi- 
tion on entry and supportive measures 
were instituted, but the patients did not 
rally enough to justify operating. One 
patient who died shortly after admis- 
sion did not have a diagnosis until the 
post-mortem examination. Four incor- 
rect diagnoses were made The average 
stay in the hospital for the patients who 
recovered was 25.1 days. Of the post- 
operative deaths, 51 per cent occurred 
within the first 3 days. 

A follow-up was made on 57 of the 
101 patients discharged. A patient was 
considered as having a good result if he 
was entirely free from pain and was 
able to work. A few of these patients 
remained on a diet. If the patient at 
times had pain which was easily con- 
trolled by a diet, the result was consid- 
ered as fair. If ulcer symptoms were 
constant the results were considered 
poor. By these standards, 43 were con- 
sidered as having a good result, 10 a 
fair result and 4 a poor result. 

Incidence of Hemorrhage Occur- 
ring with Perforation in Peptic 
Ulcer — The impression that bleeding 
ulcers do not perforate and that ulcer 
perforations do not bleed has been gen- 
erally accepted by physicians and sur- 
geons as true. Finsterer in his vast 
experience reported the simultaneous 
occurrence of hemorrhage and perfora- 
tion only 3 times. Blackford and his 


associates concluded that bleeding ulcers 
do not perforate and ulcer perforations 
do not bleed This conclusion, however, 
was questioned by James Matheson, 
who reported hemorrhage in the pres- 
ence of perforation. 

Winters and Egan 4 reviewed the lit- 
erature on this subject and found that in 
the cases reported the occurrence of 
hemorrhage varied from 1.5 to 18 per 
cent, with an average of 8 per cent, and 
they stated, “Whether or not one is to 
defend the statement that bleeding 
ulcers do not perforate and ulcer per- 
forations do not bleed depends greatly 
on what history can be obtained from 
the patient.” They report the records 
of cases of perforated ulcer at the Cook 
County Hospital from 1925 to 1938, in- 
clusive, which were studied to determine 
the incidence of hemorrhage. The ques- 
tion of hemorrhage itself was also studied 
because the amount of bleeding from an 
ulcer varies. Patients who bleed severely 
enough to cause faintness, syncope, 
tachycardia, asthenia, pallor, and signs 
of shock, are usually sufficiently alarmed 
to see a physician immediately. In gen- 
eral, the amount of hematemesis when 
estimated by the patient is too frequently 
greatly exaggerated. The question of 
melena is different. The quantity of 
blood can in no way be determined accu- 
rately. From a study, however, of a 
volunteer, who went on hourly milk and 
cream feedings for 21 days, and took 
measured quantities of whole human 
blood at 3-day intervals, it was found 
that approximately 60 cc of blood would 
give a stool indisputably tarry in color 
and consistency. 

During the 4-year-observation period 
there were 361 patients admitted to Cook 
County Hospital with a diagnosis of 
perforated peptic ulcer. The greatest 
number of perforations occurred in the 
fourth decade, whereas bleeding with 
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perforation reached its highest incidence 
m the sixth decade, approximately 20 
years after the incidence of the greatest 
number of perforations. Either general 
or localized arteriosclerosis is the most 
probable cause for this variation. One 
hundred and fifty-two perforated ulcers 
were found in the stomach and in this 
group there were 16 perforations accom- 
panied by bleeding. In addition there 
were 188 perforated ulcers found in the 
duodenum, again with 16 bleeding per- 
forations. Thus, of 361 patients with 
perforation, 36 bled. Fourteen of the 
56 patients with hemorrhage and per- 
foration had a history of bleeding for 
from 1 to 6 days prior to perforation In 
the majority of the patients, the bleeding 
was determined by the character of the 
stool. A few patients, however, noted 
hematemesis. Nine patients had some 
bleeding from 7 to 14 days before per- 
foration. 

From this study, the authors con- 
cluded that a patient with a known ulcer 
history who suddenly manifests signs of 
hemorrhage should be looked upon as 
presenting a graver complication of 
ulcer, i. e., perforation. 

Chronic Gastric Ulcer 

Surgical Treatment — Walters and 
Clagett 5 report 272 consecutive cases of 
chronic gastric ulcers in which opera- 
tion was performed at the Mayo Clinic 
and were followed for from 1 to 5 years. 
There were 220 men to 52 women, or a 
ratio of about 4.5 : 1. The majority of 
the lesions developed along the lesser 
curvature close to the angle of the stom- 
ach. The major complication to which 
gastric ulcer, but not duodenal ulcer, is 
subject, is malignant change. The au- 
thors believe that all gastric ulcers must 
be treated surgically if they fail to re- 
spond promptly to medical management. 
When the symptoms have been of short 


duration, the lesion small and uncompli- 
cated, and the patient less than 40 years 
of age, medical management may be 
indicated. If the pain is relieved, the 
blood disappears from the stool, and the 
niche, on x-ray examination, disappears, 
the patient may be considered to have a 
benign ulcer. The patient must continue 
medical management at home, however, 
and undergo x-ray re-examination at 
least every 3 months. If at any time 
there is any evidence that the lesion has 
not remained completely healed, surgical 
exploration should be advised. 

Surgical treatment of chronic gastric 
ulcer is almost always indicated if the 
symptoms have been of long duration or 
have not responded to adequate medical 
management. Likewise, operation may 
be indicated if the symptoms are severe 
and disabling but of short duration. Sur- 
gical intervention is indicated in cases 
of bleeding, perforating and obstructing 
gastric ulcers Posterior Polya resec- 
tion was used for 131 of the 272 pa- 
tients, knife or cautery excision of 
the lesion combined -with gastro- 
enterostomy was used in 50 cases and 
other procedures were used much less 
frequently but in some cases to good 
advantage when resection or excision 
and gastroenterostomy were not feasi- 
ble. Only 1 patient of the 162 who 
answered the questionnaires classified 
himself as having a poor or unsatisfac- 
tory result. This patient had had a 
simple excision of the ulcer, a procedure 
which is not recommended. 

The results were approximately equal 
for all types of surgical procedures, indi- 
cating that the operation be fitted to the 
patient. Gastroenterostomy without ex- 
cision of the gastric ulcer seemed to give 
the least satisfactory results. On some 
occasions, however, no other procedure 
is advisable or technically feasible There 
was only 1 case of possible bleeding fol- 
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lowing operation and no cases of gastro- 
jejunal ulcer were definitely proved fol- 
lowing any of the procedures performed ; 
however, some patients m each group at 
times had some mild distress. Disturb- 
ing symptoms or recurrence of ulceration 
is seldom encountered following opera- 
tion. 

Results of Gastroenterostomy in 
Gastric and Duodenal Ulcers — The 
results obtained as well as the method 
of study used by Church and Hinton 6 
in 106 cases of gastroenterostomy on an 
average of 7.1 years after operation are 
significant. 

The patients made a total of 2694 
visits to the clinic, an average of 25 4 
visits each. Any merit this report may 
have lies in (1) a continuous personal 
contact between the patient and physi- 
cian, which resulted in the recording and 
studying of all complaints; and (2) the 
frequency of roentgenological studies. 
Church and Hinton have adopted the 
policy of making roentgenological exam- 
inations of each patient every 6 months. 
This personal follow-up method showed 
that statistics obtained by correspondence 
are of questionable value. For example, 
1 patient in the series reported himself 
in a letter as “well,” but the reports of 
another hospital showed re-operation for 
a recurrence. When the results are 
unsuccessful, the patients do not return 
and do not respond to follow-up letters. 
Experience in this study has shown that 
the patients must be traced to their 
homes at frequent intervals if accurate 
data are to be obtained 

This material of 106 patients con- 
tained 96 males and 10 females with an 
average age of 38 years and preopera- 
tive ulcerations for 5.6 years. About 
40 per cent of the patients were Irish, 
Italians, or Russians. There were 94 
duodenal and 9 gastric ulcers, the site of 
the ulcers in 3 patients not being given. 


The indications for surgery were as 
follows: severe pain; obstruction; per- 
foration ; pain and obstruction ; pain and 
hemorrhage ; obstruction alone ; pain, 
hemorrhage, and obstruction ; hemor- 
rhage alone; and obstruction and hem- 
orrhage. Malignant degeneration is a 
definite threat in all ulcer patients and 
although it may be considered an indi- 
cation for surgery, the authors were not 
very enthusiastic in using this as a 
compelling cause for operation. 

The results of surgery showed that 
24.5 per cent of the patients could be 
considered cured and 29.2 per cent bene- 
fited, making a total of 53 7 per cent 
who benefited No benefit was obtained 
in 46.2 per cent, however, and 17, or 
16 per cent, of this group required sec- 
ondary operation for recurrence of 
symptoms Of the 106 patients, 20, or 

18 8 per cent, had proved gastro jejunal 
ulcers, with an average time of appear- 
ance of 3 years. Hemorrhage occurred 
preoperatively in 15 patients (14.1 per 
cent), but in 91 of the operated patients 
who did not have preoperative hemor- 
rhage, 15 (16.5 per cent) subsequently 
developed postoperative hemorrhage. In 

19 cases of obstruction treated by gastro- 
enterostomy, 8 (42 per cent) were cured, 
4 (21 per cent) were benefited, and 37 
per cent were not benefited. This ob- 
structed group included 3 cases of mar- 
ginal postoperative ulcer, an incidence 
of 15.6 per cent. 

The authors conclude that the results 
in their series “did not produce so favor- 
able a view of this operative procedure 
as is generally presented by other au- 
thors, presumably because of the longer 
follow-up period adopted.” 

Benign. Gastric Tumors 

According to Myhre, 7 benign gastric 
tumors, which he classifies as epithelial 
and not epithelial, are relatively frequent. 
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The epithelial tumors (adenomas and 
adenopapillomas) occur far more fre- 
quently than the not epithelial type 
(myomas and numerous other forms). 
A few cases of aberrant pancreatic rem- 
nants in the stomach wall have been 
reported and are classified as not epi- 
thelial tumors. The epithelial tumors 
may be solitary or few. In some cases 
they line the stomach wall. Most of them 
enter under the concept of a polyp, 
where a number of the not epithelial 
forms also belong because of their macro- 
scopic appearance. The polyp form is 
ascribed to the action of peristalsis on 
the tumor. Epithelial tumors are often 
accompanied by gastritis and anacidity 
and not infrequently undergo malignant 
degeneration. Other important symp- 
toms of benign gastric tumors are hem- 
orrhages, constriction and invagination 
of the stomach. Many cases are latent 
or partly so and are accidental discov- 
eries at necropsy. Diagnosis must de- 
pend on x-ray examination, made with 
especially careful technic, and on gas- 
troscopy. Some of the small tumors, 
also larger angiomas, when very soft, 
can be established only by gastroscopy. 
Four cases are described in which gas- 
troscopy was done. 

Gastric Carcinoma 

Gastric cancer from a morphogenic 
point of view is discussed by Ewing. 8 
The author admits that this is medical 
speculation but hopes that it may suggest 
something of the etiology of early gastric 
cancer. Certain constitutional factors 
which may influence its incidence, such 
as heredity, must be eliminated. Early 
gastric cancers appear in several varied 
forms which suggest entirely different 
modes of origin and exciting agents. Any 
attempt, therefore, to simplify their causa- 
tion is likely to fail. 


(1) Congenital abnormalities (mis- 
placed portions of gastric or intestinal 
mucosa and tissue rests of the pancreas 
and adrenal) give rise to a small propor- 
tion of gastric cancers. For the develop- 
ment of these cancers it seems unneces- 
sary to introduce other factors than those 
inherent in the growth potentialities of 
misplaced and embryonal cells. 

(2) A number of gastric cancers de- 
velop on polypoid adenomas. The etio- 
logic problem is identical with that of 
gastrointestinal polyposis. Here a notable 
hereditary element, in addition to a spe- 
cial susceptibility of the mucosa to react 
to chemical irritation or infection by 
atypical changes m the superficial cells 
and polypoid outgrowths, exists. This 
group of cases invites investigation of the 
chemical and bacterial character of the 
gastric contents. 

(3) Another group of gastric cancer 
is combined with pernicious anemia. 
Usually a small tumor arises in an 
atrophic mucosa and an atrophic stom- 
ach, and both are the results of the 
atrophic gastritis. The ultimate etiology 
must be traced back to the causes of 
atrophic gastritis. 

(4) The relations between ulcer and 
cancer of the stomach are rather close, 
quite obscure and as yet unexplained. 
These cases present multiple lesions, 
usually in association with hypertrophic 
gastritis and sometimes with an atrophic 
mucosa. Excavation of a gastric adeno- 
carcinoma, giving rise to ulcer and can- 
cer in the same stomach, has been dem- 
onstrated. Under these conditions the 
appearance of precancerous changes on 
the edges of the ulcer can be accounted 
for, but these precancerous or preulcer- 
ous lesions would not be the result of 
the ulcer but the cause of the ulcer. Such 
lesions, if they escaped ulceration, owing 
to low digestive activity, would go on to 
fully developed cancer, where, if diges- 




Fig. 3* Gastrojejunal ulcer at Fig. 4 Carcinoma at site 

site of anastomosis. of anastomosis. 


Gastroscopic Observations in Cases of Gastric Distress Following Operations on the 
Stomach. (Moersch and Walters: Surg., Gynec. and Obst.) 



ABDOMINAL SURGERY 


743 


tive activity were high, ulceration would 
supervent and the lesion would become a 
peptic ulcer. Gastric ulcers do not all 
arise in this manner but it seems prob- 
able that some do, explaining some of 
the peculiar combinations and assumed 
transformations between ulcer and can- 
cer in hypertrophic gastritis. An active 
cancerogenic agent is suggested m such 
cases. A possible relation to avitamino- 
sis should be considered and the gastric 
mucosa in cases of the Plummer-Vinson 
syndrome should be studied. 

(5) Pyogenic infection cannot stand as 
a specific cancerogenic agent but it does 
figure in the appearance of carcinoma in 
chronically infected wounds. While bac- 
terial infection probably may not be 
included among the direct exciting 
causes of gastric cancer, it should not 
be neglected as a contributing cause 
which affects its course. 

(6) The gastric cancer which arises 
exclusively from the chief cells lining the 
fundi of the glands while the duct cells 
remain intact, produces most of the cellu- 
lar small cell, diffusely growing, and 
highly malignant gastric carcinomas. 
Some functional stimulus affecting the 
functioning cells of the glands seems to 
be a reasonable hypothesis. The great 
frequency of gastric cancer is not sur- 
prising. The organ is exposed to the 
mechanical burden of excessive quanti- 
ties of food and drink, to wide variations 
of heat and cold, to a multitude of chem- 
ical irritants in the ingestants, to insults 
from powerful medicaments, to a multi- 
tude of pathogenic and saprophytic bac- 
teria and to regurgitation of foreign di- 
gestants in bile and pancreatic fluids, and 
at the same time it is required to main- 
tain nearly constant functional activity. 

Symptoms — The chief difficulty in 
the successful treatment of cancer of the 
stomach is that nearly two-thirds of the 
patients seek surgical help only after the 


disease has become inoperable. Walton 9 
points out that in many patients the 
symptoms may be of only 2 or 3 weeks’ 
duration and the condition found inoper- 
able when advice is first sought. It must 
be remembered that a gastric ulcer prac- 
tically never starts after the age of 40 
years. A patient of this age or beyond 
with a negative history and complaining 
of dyspepsia should be regarded as a 
cancer possibility until the contrary is 
definitely proved. 

Carcinoma of the stomach may be di- 
vided into 3 separate groups, i. e., ( 1 ) 
cancer of the cardiac orifice, (2) cancer 
of the pyloric orifice, and (3) cancer of 
the body of the stomach ; the latter forms 
the largest group. It should be remem- 
bered that carcinoma of the cardiac or 
pyloric orifice generally leads to obstruc- 
tion and these symptoms may entirely 
mask the underlying cause. When the 
growth is located in the cardiac orifice 
the patient develops symptoms of diffi- 
culty in swallowing. This history is 
steadily progressive and the obstruction 
is marked at first only for solid foods 
but later there is great difficulty in the 
swallowing of liquids. In a patient of 
40 years of age, such symptoms usually 
mean carcinoma either of the esophagus 
itself or of the cardiac orifice of the 
stomach. Cancer in the body of the stom- 
ach may produce symptoms arising very 
suddenly and very deceivingly. The on- 
set may occur with a large hematemesis 
and such patients have frequently been 
treated for many months or weeks for 
a supposed ulcer until the cancerous 
growth was hopelessly inoperable. 

Diagnosis — In Walton’s series of 
gastric carcinoma there were 112 cases 
which presented the history and symp- 
toms of a previous gastric ulcer. The 
greatest reliance, from a diagnostic stand- 
point should be placed on a careful clin- 
ical history and followed up by careful 
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clinical investigation. Accessory meth- 
ods of clinical investigation include the 
presence of occult blood in the stools 
and in the test-meal, especially if the 
blood persists The presence of achlor- 
hydria is suggestive but it may occur 
with a simple gastritis. Careful screen- 
ing and x-ray examination is of great 
value but it should be undertaken by a 
skilled roentgenologist Gastroscopy in 
the difficult cases may also be of great 
value. 

In a study of 444 patients with cancer 
of the stomach between 1919 and 1938, 
Abrahamson and Hinton 10 show that 
296 or two-thirds were inoperable on 
admission. After clinical and x-ray ex- 
amination, 148, or one-third, were con- 
sidered operable. Even in this group, 
however, exploratory laparotomy proved 
in 69 cases that no operative measure 
could be undertaken. In only 24 cases, 
or 5.4 per cent of the total and 16.2 per 
cent of the 148 operable cases, could 
gastric resection be done, the only 
method providing hope for affecting a 
permanent cure in gastric carcinoma. 
Thus, the outlook at present is a dismal 
one, since the largest number of cases in 
which the diagnosis is made are already 
in an inoperable stage. Often when 
operability still exists, resectability is 
impossible. 

The most dependable confirmations of 
diagnosis are the x-rays, the gastroscope 
and the gastric test-meal. The latter is 
the simplest and may be repeated at 
frequent intervals at relatively little ex- 
pense. When examination shows a de- 
clining gastric acidity, the suspicion of 
carcinoma must be entertained and dis- 
proved. X-ray studies of the stomach 
should be made with greater frequency 
in suggestive cases and in those with 
undiagnosed and vague manifestations. 
X-ray examination of these patients is 
necessary, not to verify an already made 


clinical diagnosis, but for careful search 
where there is no evidence of only mini- 
mal evidence of gastric disturbance. 

The technic of gastric resection has 
been perfected and further operative re- 
finements cannot offer hope for length- 
ening the life span of patients with gas- 
tric carcinoma. Their hope resides m 
the development of a means of diagnosis 
which will permit surgical intervention 
when the lesion is pathologically young 
rather than early in the clinical course. 
Until more specific tests are developed, 
each patient should have the benefit of 
such methods as are at present available. 
Faithful use of the test-meal, the x-rays 
and the gastroscope may help to dis- 
close early carcinomatous lesions. The 
knowledge of the present dark outlook 
for the patient with carcinoma of the 
stomach should be disseminated among 
all practitioners and students of medi- 
cine. 

Advance in the Roentgen diagnosis of 
gastric cancer has been due largely to 
the recognition of the fallacy or inade- 
quacy of the folowing common concepts 
of the condition : ( 1 ) That it inevitably 
means a disease of utmost gravity and 
of very short duration ; (2) that the 
continuous loss of both appetite and 
weight is a cardinal and unfailing symp- 
tom; (3) that, because of the usual and 
prolonged absence of pain, the patient 
generally seeks the advice of his physi- 
cian and of the x-ray specialist only 
when it is already too late for curative 
surgery; (4) that an early x-ray diag- 
nosis is, therefore, only an exceptional 
possibility. 

Ledoux-Lebard 11 cites several cases 
in detail in evident contradiction to 
such dogmas and emphasizes the great 
diversity of the clinical picture and the 
utter impossibility of a merely clinical 
diagnosis of incipient gastric cancer. 
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Although progress in roentgenological 
technic has solved many of the problems 
of the early recognition of gastric cancer, 
some still await solution, and the author 
believes that better and more objective 
teaching is needed to reach this solution. 
Early diagnosis of benign lesions, which 
frequently are precursors of malignant 
ones, plays an important role. The 
knowledge gained regarding gastric 
ulcers and the malignant degeneration 
of some of them has been of great value. 
The size, site, shape, and contour of the 
niche often tend to prove its real nature. 
Gastric cancer frequently starts as a 
localized ulceration or infiltration, and 
the latter at first produces a sort of 
step of limited denivelation on the small 
curvature. This may not be evident 
fluoroscopically, but serial films may 
demonstrate it quite conclusively. Even 
before the “meniscus” sign is apparent, 
the infiltrated and stiff portion of the 
stomach wall is often limited by deeper 
steps and seems “fitted into” the wall of 
the stomach. The permanence of such 
an image is highly suspicious of cancer. 

The Roentgen picture may be more 
valuable and a more certain factor of 
diagnosis than sight and touch. The find- 
ings of the surgeon at operation may be 
deceptive unless checked by histological 
section. The possibility of error after 
thorough Roentgen examination in com- 
petent hands is relatively small and the 
dangers of operation in those cases are 
more than offset by fatalities from un- 
recognized cancer. In questionable cases, 
test treatments may be instituted but if 
the Roentgen picture remains unchanged 
or progresses during such treatment 
even though clinical improvement occurs, 
the diagnosis of malignancy would ap- 
pear to be established and the need for 
gastrectomy be indicated. 

Treatment — In considering the surgi- 
cal treatment of gastric cancer it must 


be remembered that without surgery the 
patient is condemned to death. No other 
method of treatment offers any hope 
Walton advises operation m every case 
in which there is no gross evidence of 
metastases, and even if metastases are 
present a radical resection may afford 
the patient 1 or more years of comfort- 
able existence. Many large tumors may 
prove at operation to be removable. In 
the writer’s series of 572 cases of gas- 
tric cancer, however, such a removal was 
possible in only 224 cases, i. e., about 
39 1 per cent. It seems probable that 
the capability will be extended for this 
disease as surgeons gain more experi- 
ence. Resection should be as wide as 
possible including all lymph-glands drain- 
ing the affected areas. 

The writer’s operative mortality aver- 
ages about 30 per cent. There were 57 
cases of simple anterior gastroenteros- 
tomy done as a palliative means to re- 
lieve the obstruction, yet this simple 
operation was associated with a mortal- 
ity of 42 per cent. When simple explor- 
atory laparotomy was carried out, the 
mortality averaged approximately 18 per 
cent. Gastroenterostomy should be 
recommended to those patients with a 
definite pyloric obstruction. Occasion- 
ally a gastrostomy seems justifiable for 
cases of cardiac obstruction. 

Preoperative and Postoperative 
Care — According to Pack and Schar- 
nagel, 12 the present success attending the 
surgical treatment of gastric cancer is 
due not only to improvement in opera- 
tive technic but also to a better knowl- 
edge of the preoperative and postopera- 
tive care of the patient. 

Preoperative Care — Patients with 
gastric cancer are nearly always suffer- 
ing from such complicating conditions as 
dehydration, malnutrition, anemia, gas- 
tric dilatation, and retention due to pyloric 
obstruction. 
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Dehydration and malnutrition are fre- 
quently present in candidates for gastric 
surgery because of vomiting, or absti- 
nence from food and fluids for fear of 
pain or discomfort. Fluids are preferably 
given by mouth, if retained, but supple- 
mentary fluid is administered by paren- 
teral routes. 

In order to establish a high glycogen 
reserve glucose is given, and it has been 
shown that when it is given orally it 
produces a higher and longer sustained 
blood-sugar elevation than when admin- 
istered by the intravenous route. Sugar 
may be given as honey, lactose in 
orange juice, or in other ways, up to 
the night before the operation. Ten per 
cent glucose solution (5 oz — 150 cc. — 
to 1 oz. — 30 cc. — of strained lemon 
juice) may be given in 6-ounce ( 180 cc.) 
feedings every hour during the day up 
to within 6 hours of the operation 

Many patients with gastric cancer 
have achlorhydria or low gastric acidity. 
The antiseptic value of the hydrochloric 
acid is of definite value to the patient. 
From 30 to 60 minims (2 to 4 cc.) of 
dilute hydrochloric acid may be given 
in water 3 times daily. 

Anemia may result from gross hem- 
orrhage due to gastric cancer or from 
long-continued small hemorrhages. If the 
hemoglobin is below 40 per cent, blood 
transfusion should be employed pre- 
operatively. Frequently it is necessary to 
give a postoperative transfusion. 

The relief of dilatation due to pyloric 
obstruction demands a chemical study of 
the blood, with the administration of 
normal saline solution or Ringer’s 
solution when necessary to maintain the 
level of the blood chlorides. 

Constant suction for decompression 
of the stomach by the method of Wan- 
gensteen, accompanied by the drinking 
of from 4 to 6 quarts (liters) of £uid 
daily is of great value. However, hypo- 


chloremia must be especially guarded 
against if this treatment is continued for 
several days. 

General Postoperative Care — The 
postoperative course depends largely on 
the nature of the operation, the skill and 
ease of execution, and the efficient pre- 
operative preparation of the patient. 
Sufficient carbon dioxide (10 per cent) 
and oxygen mixture is given by inhala- 
tion for 15 minutes hourly for the first 8 
or 12 hours. This ventilation of the lungs 
is continued by encouraging deep breath- 
ing of the patient. Codeine, % gram 
(0.03 Gm.), is permissible every 4 hours 
for 2 or 3 doses. In the experience of 
the authors, it has seemed wise to permit 
a certain degree of restlessness of the pa- 
tient, provided suffering is not too in- 
tense. 

In the afternoon following the opera- 
tion, the Trendelenburg position of the 
bed is changed to a quarter sitting posi- 
tion. A warm enema may be given 
after 24 hours. 

Puestow has shown that morphine, 
eserine, and prostigmine increased the 
peristalsis in the small bowel and para- 
lyzed the large bowel. On the other 
hand, pituitrin and pitressin increased 
the peristalsis in the large intestine and 
paralyzed the small intestine. No drug 
was found which stimulated both the 
small and large intestines. In the selec- 
tion of drugs for postoperative use, the 
surgeon, therefore, must choose the 
proper one to increase the tonus of either 
the large or the small intestine in which 
the gas accumulates. Morphine, when 
used, is the most effective stimulator of 
the motor activity of the small intestine, 
but it should be followed by enemas and, 
later, if necessary, by pitressin to over- 
come stasis in the large bowel. 

Dextrose solutions are useful both 
to replenish the glycogen supply of the 
liver and to furnish nourishment. Five 
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per cent solution of dextrose in water is 
an isotonic solution and is used chiefly 
to combat dehydration. More concen- 
trated solutions of dextrose (from 10 to 
50 per cent) are hypertonic and are 
eliminated fairly rapidly; they act as a 
diuretic. J Hartmann’s solution has the 
same constituents as Ringer’s solution 
with the addition of sodium bicarbonate 
and dextrose. This buffer solution serves 
to restore the water balance and chlo- 
rides, and replenish sodium, potassium, 
and calcium ions in proper proportions. 
It is especially indicated for pyloric ob- 
struction, intestinal obstruction, and gas- 
tric and intestinal fistulas. 

Postoperative Complications — ( 1 ) 
Pulmonary Complications — The dura- 
tion of the anesthesia is of great impor- 
tance and a longer anesthesia than 1% 
hours greatly increases the incidence of 
pulmonary complications. The most im- 
portant influencing factor, however, is 
the type of operative procedure. Opera- 
tions on the stomach and duodenum are 
followed by pulmonary complications in 
a considerable number of patients. Em- 
bolism of the pulmonary artery, aspira- 
tion, and hypostatic pneumonia are fre- 
quently noticed. 

Massive collapse of the lung occurs in 
about 1 per cent of operations for gas- 
tric cancer. It may be partial or com- 
plete. Shock of varying degree may 
complicate the picture. The treatment 
of shock is, first and foremost, the avoid- 
ance or prevention of the predisposing 
causes. Treatment cannot be specific be- 
cause the causes are not known. An 
attempt may therefore be made to re- 
place the blood volume and produce 
capillary constriction. Blood is the best 
solution with which to replace the vol- 
ume of circulating fluid. Saline solu- 
tions are of little value, since permeation 
of these fluids through the capillary walls 
will lead to further interference with the 


oxidation m the tissue. Ten per cent 
dextrose, even though the effect of its 
hypertonicity is temporary, is probably 
the best solution with which to replace 
the blood volume if blood itself is not 
available. Such drugs as adrenalin, 
adrenal cortex, or caffeine have very 
little value in this condition. 

(2) Acute Dilatation of Stomach — 
This complication may occur after any 
operation on the stomach and usually 
takes place during the first 48 hours. 
It is most important that the condition 
be recognized early. The stomach will 
be found to contain an amount of fluid 
far in excess of the fluid intake. Bile 
is present practically always in consid- 
erable amounts. Thorough and early 
lavage of the stomach with warm 
water until the gastric return is clear 
is frequently a life-saving procedure. A 
Levine tube introduced through 1 nos- 
tril is left in place to provide continuous 
drainage and decompression of the stom- 
ach for from 12 to 24 hours. Eserine or 
prostigmine may be given hypodermi- 
cally every 3 hours for 3 or 4 doses. 

(3) Gastric H emorrhage — This usu- 
ally occurs within the first 24 hours after 
resection and is manifested by an appre- 
ciable amount of red or black blood in 
the vomitus. The stomach must be 
lavaged and morphine given in gen- 
erous amounts. The parenteral admin- 
istration of fluids or, better still, 
transfusions of whole blood are of 
great value. 

(4) Postoperative Peritonitis — This 
complication is the cause of from one- 
fourth to one-tenth of the fatalities after 
gastrointestinal surgery. It may result 
from unavoidable contamination or from 
badly infected gastric contents, or it may 
be due to gross leakage of the gastric 
contents from defective anastomoses, per- 
foration elsewhere in the gastrointestinal 
tract, gangrene and necrosis, from an 
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impaired blood supply, or from a sup- 
purative focus of the wound. 

Sarcoma of Stomach 

In a report of 7 cases of gastric leio- 
myoma, Lahey and Colcock 13 show that 
these tumors, while classed as benign 
lesions, have a marked tendency to 
undergo malignant degeneration. Symp- 
toms of obstruction are often present. 
Surface ulceration of these tumors, 
which are predominantly intragastnc, 
produces hematemesis or melena. 

When a search for the cause of bleed- 
ing discloses multiple tumors or exten- 
sive involvement, sarcomatous degenera- 
tion always should be suspected. The 
experience of the authors shows that a 
high subtotal gastrectomy should be 
performed, including a wide margin of 
gastric wall. Total gastrectomy should 
be considered in advanced lesions involv- 
ing the entire stomach. 

According to Madding and Walters, 14 
sarcoma of the stomach presented no 
typical picture, and only a few of the 
patients afflicted gave what is known as 
the classical history for neoplastic in- 
volvement of the stomach. 

Because of the proximity of the sub- 
mucous plexus of nerves, pain is a very 
common feature. It was found to be 
present in all cases of reticulum-cell 
sarcoma studied. This pain was either 
generalized over the abdomen, or, more 
often, was situated in the midepigas- 
trium. In some instances the story was 
typical of peptic ulcer. The pain, how- 
ever, did not respond as well to the 
usual measures for the management of 
ulcers, and, in addition, the periodicity 
of pain which so often accompanies the 
latter lesion was absent. Some patients 
complained of belching, anorexia, epigas- 
tric nocturnal pain, and loss of weight 
and strength. 


The duration of symptoms ranged in 
the cases of reticulum-cell sarcoma from 
2 months to several years, but, as a 
rule, the course was shorter than that of 
malignant lymphocytoma and carcinoma 
The average duration of symptoms m 
cases of reticulum-cell sarcoma in which 
the patients were found to be inoperable 
was 37 months. 

Gastric analysis (Toepfer’s method) 
showed achlorhydria m 67 per cent of 
the cases of reticulum-cell sarcoma; nor- 
mal acids were found in 20 per cent ; and 
free acid was present, but in subnormal 
amounts, in 13 per cent. 

Roentgenological examination failed 
to lead to the correct diagnosis in any of 
the cases, from which it is reasonable to 
conclude that, roentgenographically, there 
are no absolutely characteristic or diag- 
nostic features of the lesion. The roent- 
genological diagnosis most often made 
was “carcinoma,” but the roentgeno- 
graphic examination was important as 
an index to the operability of the lesion. 

Sixty-five per cent of the patients with 
reticulum-cell sarcoma had metastatic 
lesions as contrasted with 70 per cent 
of those with malignant lymphocytoma. 

Surgical treatment has relatively 
more to offer to patients having sarcoma 
of the stomach than to those having 
carcinoma. Until the advent of radiation 
therapy, the treatment was the same for 
both conditions, i. e., an attempt at rad- 
ical extirpation. 

In comparing the figures of the group 
of patients having reticulum-cell sar- 
coma with the group having malignant 
lymphocytoma, the authors found that 
the latter have the better life expectancy. 
The patients having malignant lympho- 
cytoma who were treated with surgery 
alone had an average life of 5.6 years 
postoperatively, as contrasted with 3.6 
years for the group treated by surgery 
followed by radiation. In the group of 
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patients having malignant lymphocy- 
tomas, 56 per cent were still living when 
last heard from. Two of these patients 
were living and well 14 years post- 
operatively, and 1 died 7 years post- 
operatively of pyelonephritis ; at necropsy 
no evidence of the tumor was found. 
For only 1 of the patients with al4-year 
cure, was Roentgen therapy used an as 
adjunct to surgery in the treatment. 

The authors believe that a patient 
having malignant lymphocytoma (small 
round-cell lymphosarcoma) has a better 
prognosis than a patient having reticulum- 
cell sarcoma. 

Fifty-six per cent of the patients who 
had malignant lymphocytomas are still 
living, as compared with 41 per cent of 
the patients alive who had reticulum-cell 
sarcomas Eighteen per cent of the pa- 
tients who had leiomyosarcomas and 62 
per cent of those who had fibrosarcomas 
are still living The number of patients 
in this series is perhaps too small to per- 
mit formation of any statistical conclu- 
sions. 

The authors conclude that malignant 
lymphocytoma is an uncommon condition 
but that in contrast to the general opin- 
ion held, reticulum-cell sarcoma and 
lymphocytoma appear to have a better 
prognosis than the group consisting of 
leiomyosarcomas and fibrosarcomas Re- 
ticulum-cell sarcoma and malignant lym- 
phocytoma are as insidious in their de- 
velopment as carcinoma, and neither 
lesion seems to offer a greater probabil- 
ity of reaching the surgeon in an early 
and operable stage. 

In the stomach, the radical operability 
was low, and differential diagnosis to dis- 
tinguish the lymphosarcomas from car- 
cinoma was impossible. On the basis of 
the histories at the clinic, it seemed safe 
to conclude that both reticulum-cell sar- 
coma and malignant lymphocytoma re- 
main localized for some time. Thus, a 


radical cure by total extirpation is 
possible, and this should be the goal in 
every instance. 

It seemed evident from the malignant 
lymphocytomas which were found to be 
inoperable that radiation played a part 
in prolonging the life of the patients. 
This, however, was not true in respect 
to the inoperable reticulum-cell sar- 
comas, of which there were only 2 cases. 
It would seem, on the strength of this 
survey of a group of patients having 
sarcoma of the stomach, that it is highly 
desirable and practicable to perform an 
exploratory operation and to obtain a 
biopsy, even for patients in whom the 
clinical evidence points strongly to the 
presence of an inoperable growth. A dif- 
ferentiation of the 2 types of so-called 
lymphosarcoma may then be made and 
patients having malignant lymphocytoma 
(small round-cell lymphosarcoma) may 
be given the benefits of Roentgen ther- 
apy- 

Surgery of Stomach 

Methods and Results of Treatment 
of Cardiospasm — The treatment of 52 
patients (31 women and 21 men) dur- 
ing the past 16 years by various meth- 
ods for cardiotonic esophageal dilatation 
is described by Wachs. 15 The former 
purely surgical treatment was replaced 
by the bloodless Starck sound dilata- 
tion method because of the excellent 
results obtained by the latter procedure. 
The treatment of choice at present re- 
mains the bloodless sound dilatation, 
which is one of the most useful proce- 
dures and, therefore, is entitled to first 
place as the most justifiable method for 
treating cardiospasm. Only after failure 
of the dilatation method due to cicatricial 
stenosis, or to the impossibility of intro- 
ducing the cardiodilators through mark- 
edly sinuous or diverticulous indenta- 
tions of the esophagus, are operative 
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interferences indicated. Sixteen patients mal organ. Good results may also be 
were treated operatively, i. e., 1 by a obtained by the Heller cardiomyotomy, 
temporary gastrostomy as an emer- It is striking, however, to note in the 
gency operation; 2 by Heller cardio- literature reports of a comparatively high 
myotomy; 4 by cardioplasty ; and 9 rate of recurrences following the Heller 
by Hevrovsky gastroesophageal anas - operation. The results of the plastic op- 
tomosis. The last-named method un- erations were not especially favorable, 
questionably yielded the best results, functionally nor anatomically. All of the 
anatomically and functionally. All these patients retained deglutitional annoy- 



Fig 1 — Gastrojejunocolic fistula Method of surgical management, first stage of operation. 
Terminal ileum is divided and ends of bowel closed by inverting sutures. Lateral anastomosis made 
between proximal loop of divided ileum and portion of colon distal to fistulous communication 
Shaded area of stomach and intestine illustrates portion to be resected at second stage Insert 
shows relationship of fistula to stomach, jejunum and colon. (Lahey and Marshall: Am. J. 
Digest Dis ) 

patients (the operations were under- ances ; their Roentgen reports showed 

taken in 1 patient 14 years ago ; in 3 the esophageal dilatation nearly unaltered 

cases 11 years ago; 10 years ago in 3 and a great expansion of the same still 

cases; and in 1 a little over 1 year ago) in evidence. Twenty-six patients, whose 

remained symptom-free and able to work, ages ranged from 17 to 58 years, were 

None of them ever had return of the treated with the Starck indexible dila- 

dysphagia. tor. The results were very good, even 

The Roentgen re-examinations also excellent, in 14 patients. These patients 

revealed a permanency of the dilated have absolutely no dysphagia symptoms 

esophagus without any tendency toward and are really cured. The cures appar- 

contractions, thus proving this as the ently lasted 6 years in 2 of these pa- 

best method for assuring a nearly nor- tients, 5 years in 3 cases, 4 years in 3 
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others, 4 years in 2 patients, and 2 If the cure following the dilatation 
years in 2 other patients The results of method, however, is judged by the Roent- 
the dilatation method in 10 patients gen plates, the results would not be so 
were good without a doubt. These pa- favorable. In some of the patients the 
tients, however, complain of an occa- esophagus resumed a nearly normal con- 
sional dysphagia, but remain able to tour after bloodless dilatation of the 



Fig. 2 — Gastrojejunocolic fistula; second stage of operation, operation completed. Right 
colon and transverse colon to a point beyond fistulous tract resected. Involved jejunum excised 
and end-to-end anastomosis of jejunum done High resection of stomach of Hofmeister type com- 
pletes operation. Involved viscera removed in 1 block (Lahey and Marshall Am J Digest Dis ) 


work and do not show any signs of nu- 
tritional disturbances. It is acknowl- 
edged that following the bloodless dila- 
tations, the expanded esophagus does 
not shrink materially in some patients, 
yet this treatment left the patients en- 
tirely free from all symptoms of dys- 
phagia. 


cardia. No unfavorable result after dila- 
tion treatment was ever observed in the 
clinic ; but 2 patients that were treated 
before entering Wachs 5 service were lost 
because of perforation of the esophagus 
by a consequent mediastinitis. Occasion- 
ally ruptures of the esophagus resulting 
from the bloodless dilatation treatment 
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were reported j therefore, this treatment the fact that a return to the dil3.t3.t10n 
should not be classified as nonhazardous sound method is again the vogue Mar- 
even though the danger is practically tin has recommended and employed this 
minimal when compared with the dan- method for 40 years, obtaining good and 
gers of operative procedures. lasting results in numerous patients It 



Fig. 3 — Carcinoma of esophagus, lower third. Operation, transthoracic resection. Left thoracic 
cavity opened through infrascapular incision Insert — Eighth rib resected and seventh and ninth 
ribs divided posteriorly. Inferior pulmonary ligament divided and left lung retracted, exposing 
diaphragm and mediastinum Left phrenic nerve infiltrated with novocain solution, 2 per cent. 
(Lahey and Marshall: Am. J Digest. Dis.) 


In the discussion, Martin was glad to 
note that after cardiospasm has been 
treated with all the various surgical 
methods, the author’s report established 


made no difference to him whether the 
dilation sound of Gottstein or of Starck 
was used, the result was essentially the 
same. Both are good. 












ABDOMINAL SURGERY 753 

In the more unusual cases m which the status, and it will remain normal if the 
small sounds cannot be forced through sound treatment is repeated at regular 
the esophagus, a gastrostomy is done to intervals , this will also prevent the ap- 
mamtain nourishment ; then the employ- pearance of stenosis. Prevention of steno- 
ment of fine buckshot and thread, ac- sis is the mam issue, as this means no 
cording to von Hacker’s method of recurrences. This positive statement is 



Fig 4 — Carcinoma of esophagus, lower third. Parietal pleura excised exposing esophagus 
and tumor. Diaphragm opened radially in line of its muscle fibers showing relationship of esopha- 
geal tumor to stomach and to liver and spleen. (Lahey and Marshall : Am. J. Digest. Dis.) 


sounds, is resorted to ad infinitum. As 
soon as a noticeable dilatation has been 
forced, the dilatation from pharyngo- 
esophageal entrance with sounds is under- 
taken and continued until a maximal 
expansion is obtained. This returns the 
function of deglutition to the normal 


supported on the basis of his very nu- 
merous successful experiences. Only in 
the most unusually exceptional cases 1 
of the complicated operative methods was 
found to be necessary. Martin had very 
fortunate results with dilatation treat- 
ment. 
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Unusual Gastroenterological Sur- 
gical Problems — Some complicated gas- 
troenterologic problems with which 
Lahey and Marshall 16 have had to deal 
are discussed and plans which they em- 
ployed in their management are pre- 
sented. These include a 2-stage plan em- 
ployed in the management of a large 
gastro jejunal fistula (Figs. 1 and 2) ; 


centage of successful results and because 
of lowered operative risk. It is unneces- 
sary to point out that such highly tech- 
nical surgical procedures require not 
only considerable experience and tech- 
nical ability on the part of the surgeon, 
but also the collaboration of a skilled 
internist m the selection of cases. Bold- 
ness and skill must be tempered by 



Fig 5 — Carcinoma of esophagus, lower third A, Illustrating portion of stomach and esophagus 
containing tumor to be resected Divided end of stomach has been inverted Esophageal stump has 
been transplanted into anterior wall of stomach re-establishing continuity of esophagus with stomach 
Stomach is brought partly into thoracic cavity to bridge gap caused by removal of portion of 
esophagus. Rent in diaphragm is closed about the stomach. (Lahey and Marshall Am J 
Digest Dis ) 


experiences with transpleural resection 
of the lower end of the esophagus for 
malignancy with restoration of swallow- 
ing (Figs. 3, 4 and 5) ; the management 
of duodenal diverticula (Fig. 6), and a 
plan for successfully restoring the fecal 
stream in high jejunal resection with a 
short jejunal stump. 

The authors point out that these 
highly technical operations designed for 
such problems have become justifiable 
because of an increasingly high per- 


sound judgment on the part of both 
internist and surgeon and results must 
certainly justify the selection of cases. 
Rash surgery can hope only to discredit 
both and cannot be condemned too 
vigorously. 

The value of preliminary loop col- 
ostomy in the correction of gastroje- 
junocolic fistula is described by Pfeiffer 
and Kent. 17 The authors perform a 
loop colostomy preliminary to correction 
of gastrojejunocolic fistula which re- 
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suits in cessation of symptoms and re- and Fallis. 18 The mortality of subtotal 
turn of the patients to a normal physi- gastrectomy for peptic ulcer in the 
cal state, thus greatly reducing the authors’ clinic for 15-year period was 
operative risk. Complete disappearance 10 per cent, and for the past 5 years 
occurred of intraperitoneal inflammatory 5 per cent. In the last consecutive 53 
reaction involving the jejunum, colon, cases there was but 1 death. The most 
their mesenteries and the adjacent peri- important factor in this falling mortality 
toneum. In 2 instances ulcerations them- has been the increasing experience of 
selves disappeared. Colonic contamination the operators, which resulted in several 



Fig 6 — Diverticulum of duodenum. Operation for removal, a , Relationship of diverticulum 
to duodenum, common bile-duct and kidney is shown b 3 Duodenum has been mobilized, common 
bile-duct and head of pancreas exposed Diverticulum has been freed from surrounding structures. 
c and d , Diverticulum has been removed Neck of sac has been closed by inverting sutures of catgut, 
reinforced with mattress sutures of silk. (Lahey and Marshall * Am J. Digest Dis ) 

was avoided and adequate protection of improvements in technic. Important 
the repaired transverse colon was se- points in preoperative preparation are 
cured, thus abolishing the danger of care that the hemoglobin is at least 
leakage and peritonitis. The disastrous 70 per cent; attention to dental 
general and local results of gastrojejuno- prophylaxis; refusal to operate 
colic fistula are in a large part due to within 6 weeks of an upper respira- 
reflux from the colon into the upper tory infection; repeated lavage of 
digestive tract and not from loss of gas- the stomach with sodium bicarbo- 
tric contents into the colon as hitherto nate solution in the 2 days before op- 
suggested. eration; final preoperative lavage with 

Certain technical problems in partial half-strength hexyl-chlorometa-cresol 
gastrectomy are considered by McClure (200 cc. being left in the stomach) ; 
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and repeated enemas to cleanse the 
colon. The anesthetic of choice is spinal 
nupercaine administered by the Jones 
method. Sedation is accomplished by 
means of Seconal (3 grains — 0.2 Gm ) 
and morphine sulfate (% grain — 
0.016 Gm . ) . Blood-pressure is main- 
tained by the administration of 600 cc. 



Fig 7 — Ring clamp for applying traction to 
duodenum. (McClure and Falhs Ann Surg ) 


of 10-per-cent glucose followed by 
600 cc. of citrated blood. A midline 
incision is used. 

The duodenum is mobilized, after cut- 
ting the right gastric artery, with the aid 
of a special ring clamp (Fig. 7), which 
encircles the prepyloric area as a retrac- 
tor. It is sectioned distal to the ulcer if 
this is possible without encroachment on 
the common bile-duct or the papulla of 
Vater. If this is not possible, as may 
occasionaly be ascertained only after 
opening of the duodenum, the section is 
made through the ulcer or proximal to it, 
as circumstances indicate. Closure of the 
duodenal stump is then made with the 
aid of a modified Furmss clamp (Fig. 8), 
which is furnished with a detachable 
handle and is easily manageable in a 
deep wound. A purse-string suture, in- 
terrupted Lembert sutures, and omental 
reinforcement complete the closure. 

From two-thirds to three-quarters of 
the stomach should be removed. The left 
gastric artery is ligated near its origin 
and the stomach divided between 2 crush- 
ing Payr clamps, the proximal clamp 
having a wing-nut on its tip to prevent 


slipping. The Hofmeister-Finsterer type 
of anastomosis is preferred, which brings 
the jejunum through a rent as far pos- 
teriorly as possible in the transverse 
mesocolon. The part of the cut end of 
the stomach other than the anastomotic 
site is closed by a double layer of con- 
tinuous stitches, and an additional row 
of interrupted Lembert sutures. Precau- 
tions to be taken are the use of guy 
sutures to avoid kinking or rotation of 
the jejunum, the insertion of the pos- 
terior continuous suture well toward the 
mesenteric border of the jejunum so that 
sufficient jejunal wall is left for the re- 
mainder of the sutures, and the accurate 
closure of the rent in the mesocolon 
around the stomach or the 2 arms of the 
jejunum, as the case may be. Important 
structures of which damage should be 
avoided are the common bile-duct and 
the middle colic artery. Drainage is used 
only in cases of injury to the pancreas 
or when there is uneasiness about the 
integrity of the duodenal closure. 

Important points in postoperative care 
are continuous gastric suction for 4 



Fig 8 — Modified Furmss clamp with its 
detachable handle (McClure and Fallis Ann 
Surg) 


days, with only sips of water or ice 
allowed by mouth and a subsequent 
conservative attitude with regard to in- 
creasing the diet. Alkaline powders 
and amphogel are given regularly post- 
operatively. 

Motor Function of Stomach After 
Resection — A clinical and roentgeno- 
graphic study of 74 patients subjected to 
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gastrectomy for various conditions was 
made by Vitkin 19 to determine the status 
of their gastric motor functions The 
gastric resections had been performed by 
the Billroth II method or some modifica- 
tion thereof 

From these observations, the author 
arrived at the following conclusions 

(a) As a rule, the stomach resected 
by the Billroth II method shows a rhyth- 



Fig 9 — Duodenum just before sectioning 
McClure modification of Furmss clamp shown 
in place, with ring clamp just proximal to 
pylorus (McClure and Fallis Ann Surg ) 

mic evacuation This type of evacuation 
is observed both on resection by the 
classic method of Billroth II or by its 
Hacker-Eisel'berg or Kronlem-Reichel 
modifications 

( b ) In order to obtain rhythmic evac- 
uation from a stomach resected by the 
Billroth II method, there is no need to 
complicate this operation by further 
modification, e g , the operation by 
Finsterer, Bal, Goetze, or others 

(c) The type of evacuation obtained 
does not depend upon the extent of the 
resected region , the rhythmicahty of 
evacuation is observed on subtotal gas- 
trectomy 

( d ) There is no difference between the 
types of evacuation obtained in stom- 
achs resected by the Billroth I and m 
those resected by the Billroth II method 


TABLE I 

Distribution According to Diagnosis 


No of 

Diagnosis cases 

Cancer of antrum 9 

Cancer of body of stomach 12 

Ulcer of antrum 6 

Pyloric ulcer . . 4 

Ulcer on lesser curvature m region of 
angle . 18 

Ulcer on lesser curvature above angle 14 
Duodenal ulcer . . 2 

Peptic ulcer . . 8 

Gunshot wound of stomach* 1 

Total . . 74 


* The patient with the gunshot wound was oper- 
ated upon 18 >ears previously, but for the past 2 
years had been under the author's observation 

(e) At present there are no data which 
would substantiate the belief in the 
formation of a sphincter in the anasto- 
mosis region after gastrectomy Follow- 
ing resection by the Billroth II method, 
such a formation was considered to be 
quite impossible 

(/) The periodic closing and opening 
again of the anastomosis are explained 
m the mam by peristaltic contractions 
and distentions of the efferent intestinal 
loop nearest the anastomosis 

( g ) Gastric tone after a partial gas- 
trectomy becomes normal in time , a 
hypotonic or atonic stomach becomes 
normal in tone 

( h ) Spasms of the anastomosis after 
gastrectomy undertaken for cancer pre- 
sent an early symptom of recurrence of 
the cancer in the region of the anasto- 
mosis 

(i) After gastrectomy, most patients 
exhibit hyperplastic gastritis, though 
without any subjective manifestations 

(/) After gastrectomy, chronic jeju- 
nitis follows, also without clinical mani- 
festations 
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( k ) Normal evacuation of the stom- 
ach resected by the Billroth II method 
or by its Hacker-Eiselsberg modification 
is in complete accord with the general 
condition of good health, which grad- 
ually improves with the passing years. 

Gastroscopic Observations After 
Operations on Stomach — Moersch and 
Walters 20 review gastroscopic observa- 
tions on 100 patients who had undergone 
operations on the stomach and who sub- 
sequently developed gastric distress. They 
concluded that gastroscopy can be of 
assistance in reaching a better under- 
standing of the factors leading to gastric 
distress after operations on the stomach. 

Contrary to the commonly accepted 
teaching that gastritis is found in all 
stomachs after operation, in 30 per cent 
of these cases of persistent dyspepsia 
gastroscopic evidence of disease was not 
present. As a rule, in the cases in which 
abnormality of the gastric mucosa was 
not demonstrated by gastroscopy the 
functional factor was found to be rather 
pronounced, and most patients responded 
symptomatically to therapeutic meas- 
ures directed to this end. The diagnosis 
of gastritis was made on gastroscopic 
observations in 56 cases. In contrast to 
the cases in which gastroscopy revealed 
normal gastric mucosa, the response to 
medical management was not as satis- 
factory, and further operation was fre- 
quently required. 

Postoperative gastritis may be thought 
to be a manifestation of gastritis that ex- 
isted before operation. This is often true, 
and many postoperative complications 
might be avoided if this possibility is 
always recognized before operation. On 
the other hand, it is known that gastritis 
which is present before operation may 
disappear after operation. That gastritis 
undoubtedly does develop after operation 
is seen from the fact that evidence of 
gastritis was present in 56 per cent of 


the cases in this study. In comparison, 
Swalm, Jackson and Morrison found 
gastritis in only 35 per cent of their 
routine gastroscopic examinations and 
Schindler reported an incidence of 41.8 
per cent. 

Speculating about the possible factors 
responsible for postoperative gastritis, 
the authors suggest that no doubt in 
many cases a pre-existing gastritis is 
the responsible factor. In their opinion 
a poorly-placed stoma with inadequate 
drainage of the stomach is an important 
factor. Gastritis is not as likely to de- 
velop if the stoma retains an activity 
resembling that of a sphincter. Infection 
constitutes an important exciting factor. 
Other lesions, such as gastro jejunal ulcer, 
carcinoma, gastric ulcer and benign tu- 
mor, can and do develop in the stomach 
after operation, and gastroscopy may be 
of assistance in their recognition. In 5 
cases in this series, carcinoma of the 
stomach was found on gastroscopic ex- 
amination and in 6 cases gastro jejunal 
ulcer was visualized. 
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gastrectomy for various conditions was 
made by Vitkin 19 to determine the status 
of their gastric motor functions The 
gastric resections had been performed by 
the Billroth II method or some modifica- 
tion thereof 

From these observations, the author 
arrived at the following conclusions 

(a) As a rule, the stomach resected 
by the Billroth II method shows a rhyth- 



Fig 9 — Duodenum just before sectioning 
McClure modification of Furmss clamp shown 
in place, with ring clamp just proximal to 
pylorus (McClure and Fallis Ann Surg ) 

mic evacuation This type of evacuation 
is observed both on resection by the 
classic method of Billroth II or by its 
Hacker-Eisel'berg or Kronlem-Reichel 
modifications 

( b ) In order to obtain rhythmic evac- 
uation from a stomach resected by the 
Billroth II method, there is no need to 
complicate this operation by further 
modification, e g , the operation by 
Finsterer, Bal, Goetze, or others 

(c) The type of evacuation obtained 
does not depend upon the extent of the 
resected region , the rhythmicahty of 
evacuation is observed on subtotal gas- 
trectomy 

( d ) There is no difference between the 
types of evacuation obtained in stom- 
achs resected by the Billroth I and m 
those resected by the Billroth II method 


TABLE I 

Distribution According to Diagnosis 


No of 

Diagnosis cases 

Cancer of antrum 9 

Cancer of body of stomach 12 

Ulcer of antrum 6 

Pyloric ulcer . . 4 

Ulcer on lesser curvature m region of 
angle . 18 

Ulcer on lesser curvature above angle 14 
Duodenal ulcer . . 2 

Peptic ulcer . . 8 

Gunshot wound of stomach* 1 

Total . . 74 


* The patient with the gunshot wound was oper- 
ated upon 18 >ears previously, but for the past 2 
years had been under the author's observation 

(e) At present there are no data which 
would substantiate the belief in the 
formation of a sphincter in the anasto- 
mosis region after gastrectomy Follow- 
ing resection by the Billroth II method, 
such a formation was considered to be 
quite impossible 

(/) The periodic closing and opening 
again of the anastomosis are explained 
m the mam by peristaltic contractions 
and distentions of the efferent intestinal 
loop nearest the anastomosis 

( g ) Gastric tone after a partial gas- 
trectomy becomes normal in time , a 
hypotonic or atonic stomach becomes 
normal in tone 

( h ) Spasms of the anastomosis after 
gastrectomy undertaken for cancer pre- 
sent an early symptom of recurrence of 
the cancer in the region of the anasto- 
mosis 

(i) After gastrectomy, most patients 
exhibit hyperplastic gastritis, though 
without any subjective manifestations 

(/) After gastrectomy, chronic jeju- 
nitis follows, also without clinical mani- 
festations 
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tions onh under rare circumstances Of 
more importance in the causation of 
postoperative wound and respiratory 
complications is the air-content of patho- 
genic germs 

Culturing 10 cubic feet of air through- 
out an operating day, MacDonald found 
the total number of nonpathogemc and 
pathogenic microorganisms to be 230 494 
Of this total, 002 w ere found to be beta 
hemolytic streptococci , 0 556, alpha 

hemol} tic streptococci ; and 3 49, hemo- 
lytic streptococci, making a total of 4 066 
different types of hemolytic streptococci 
which could cause complications in indi- 
viduals whose general and local resist- 
ance was below par 

Further studies of the bacteriological 
content of the circulating air of operating 
rooms will undoubtedly aid in eventually 
increasing our knowledge of why clean 
operative wounds, protected by proper 
skm antisepsis, wound drapes, proper 
ligatures, etc , still continue to be un- 
expectedly infected 

Sterilization by Ultraviolet Radia- 
tion — Kraissl, Cimiotti and Meleney 3 
summarize 4 years of experimental and 
clinical experience with ultraviolet radia- 
tion m the operative field. In their esti- 
mation the unsterile air in the operating 
room is an important source of wound 
contamination and practically can be 
eliminated by the use of ultraviolet radi- 
ation This can be accomplished without 
injury to tissue if the proper spectrum 
and intensity are adhered to and con- 
trolled 

Amputations 

Life Expectancy After Amputa- 
tion — In as much as the maj'ority of 
amputations are performed upon the 
lower extremities of elderly arterio- 
sclerotic or pre-elderly diabetic individ- 
uals, military and industrial surgeons 
will be greatly interested in the data 


which Zur Verth 4 has compiled regard- 
ing amputations m younger, health} 
persons 

Zur Verth, a Hamburg orthopedist, 
has upset the view largely entertained 
that amputated individuals do not live 
as long as persons possessed of all their 
limbs His conclusions demand respect 
inasmuch as they are based upon ob- 
servations regarding 60,000 living and 
3600 dead individuals who have suf- 
fered amputations of various parts 

Most of the amputations were per- 
formed between the ages of 19 and 44 
}ears Zur Verth collected data to show 
the number of those amputated who were 
dead 13 years later and compared these 
data with the normal mortality rate at 
each given age (19 to 44). The results 
were surprising The mortality rate of 
the amputated, computed for each age 
level, was 3 68 per cent as compared 
with the mortality rate of 5 98 per cent 
for the remainder of the male population. 

The same results were obtained from 
observations on all those amputated dur- 
ing the World War and not confined to 
the age levels of 19 to 44 Accordingly, 
the life span of those amputated is more 
favorable at all age levels than that of 
the general population 

These statistics cause the Reviewer 
to wonder whether or not the lifespan 
of any amputated individual is not soci- 
ologically prolonged by the fact that 
such individuals, following their indi- 
vidual amputations (and regardless of 
cause), subsequently lead a sheltered, 
well-fed and quiescent life 

Painful Stumps — Treatment — Re- 
porting on 74 patients with painful am- 
putated stumps, Sliosberg 5 gives his re- 
sults in treating such patients with 
subcutaneous injections of % grain 
(0.01 Gm ) of synthetic vitamin B. 
Eleven patients were completely re- 
lieved (15 per cent), 39 showed con- 
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Treatment — Greenwald has shown 
that in severe burns the adrenals are 
damaged and hypoglycemia results. 
Pohlmann 7 points out that protoplasmic 
shock causes an increased permeability 
of the capillaries. This latter condition, 
he states, can be corrected by the ad- 
ministration of adrenal cortex extract 
and vitamin C. Since Greenwald has 
demonstrated that the adrenals are defi- 
nitely affected by severe burns in ex- 
perimental animals, it would seem logical 
to conclude that the use of adrenal cor- 
tex extract in severe burns would be a 
valuable supplementary form of treat- 
ment in combatting protoplasmic shock 
and also lighten the burden on the dam- 
aged adrenals, thus aiding in their 
restoration to normal activity. 

The observations of Pohlmann and of 
Greenwald suggest that the future treat- 
ment of severe burn cases might be im- 
proved materially by further experi- 
mental work on animals, by a careful 
study of the adrenals and of blood sugar 
levels in fatal cases which have come to 
autopsy and by clinical trials of adrenal 
cortex extract, vitamin C and glu- 
cose intravenously in future cases 
where clinically there is evidence of 
adrenal damage. 

Controlled Pluid Therapy 

It is essential to consider the history 
and clinical picture presented by the pa- 
tient in addition to the hematocrit, spe- 
cific gravity, and plasma protein deter- 
minations for the interpretation of the 
state of dehydration in order to institute 
rational fluid therapy, according to Drew, 
Scudder and Papps. 8 In simple dehy- 
dration due either to lack of fluid intake, 
diarrhea, excessive sweating, severe 
vomiting, or shock of psychogenic, trau- 
matic, or postoperative origin, which is 
uncomplicated by hemorrhage, there is 
a definite rise in the cell volume, the 


specific gravity of the whole blood and 
of the plasma and the protein percentage 
of plasma. Treatment for the first 3 of 
these conditions consists in administer- 
ing fluids until these elevated values tend 
to approach the normal. 

In the treatment of shock, measures 
directed to overcome the severe arterio- 
lar and venular spasm as well as the 
capillary paralysis and dilatation and a 
great loss of circulating blood volume 
must be instituted. The use of hyper- 
tonic sodium chloride is especially 
effective in relieving the arteriolar spasm, 
in decreasing the viscosity of the blood 
and aiding the return of fluid from the 
tissues into the circulation. The use of 
adrenal cortex extract, or eschatin, 
has proven helpful in restoring capillary 
tone, raising the blood-pressure and re- 
distributing electrolytes. Blood trans- 
fusions are given in order to maintain 
the gain initiated by sodium chloride 
and adrenal cortex extract. 

In the presence of hemorrhage there 
is an immediate fall in the specific grav- 
ity of the whole blood and a drop in 
the cell volume, as shown by the hemato- 
crit. The changes in the specific gravity 
of the plasma are less well defined. 
Treatment of this condition consists of 
restoring the blood volume by repeated 
transfusions. It is absolutely essential 
to ascertain whether the shock is com- 
plicated by hemorrhage. When there is 
not only loss of fluid but also loss of 
protein, a tendency for the hematocrit 
curve to rise while the protein value 
continues to fall has been noted. In 
these cases marked degrees of hemo- 
concentration and shock must be neu- 
tralized by sufficient use of fluids, al- 
though the previously diminished protein 
concentration should not be reduced to 
the edema level. 

When acute changes take place, as 
noted in chronic disease in which anemia 
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is present and probably hypoproteinemia, 
any of the ordinary blood tests — the red 
cell count, the hemoglobin or hematocrit 
determination — will not evaluate true 
hydration. It is necessary that a com- 
bination of all be used, particularly the 
specific gravity of the plasma. The 
treatment consists in reducing the pro- 
tein values to approximately normal 
levels with the restoration of cellular 
contents of the blood. With a gradually 
falling protein level impending, edema 
may be suspected. For the patient who 
is severely ill and who may not be able 
to utilize fluids until the severe spasm 
of the peripheral vessels is relieved, the 
procedure is to determine the degree of 
hemoconcentration or anemia and that 
of dehydration or edema and resort to 
the proper therapy according to the in- 
dications present. Progress should be 
determined by repeated studies of the 
blood and the degree of dehydration. 
Hourly determinations should be made 
if necessary. 

Diabetes 

Mortality — Surgeons should note the 
reported increased mortality in diabetes 
throughout the United States, and espe- 
cially in Pennsylvania, for its consequent 
bearing on surgical results. 

Strome and Blaine 9 have recently 
analyzed the trend in mortality from 
diabetes in Pennsylvania and in the 
United States Registration Area. Many 
factors must be considered in comparing 
American data with that from other 
countries and even data in this country 
accumulated in recent years in contrast 
to past decades. Allowing for these fac- 
tors, however, it would appear that dia- 
betes mellitus is increasing in this coun- 
try and so is the mortality. 

According to Strome and Blaine, it 
would appear that: (1) Diabetes mor- 
tality rates are higher in the United 


States than in any other civilized coun- 
try. (2) Pennsylvania leads the United 
States with the highest mortality rates 
in the United States Registration Area. 
(3) Mortality rates from diabetes are 
increasing every year. From 1906 to 
1937 the mortality rate in the United 
States Registration Area increased 186 
per cent, whereas in Pennsylvania it 
increased 297 per cent. Death rates from 
all causes both in the United States 
Registration Area and in Pennsylvania 
steadily declined during the same period. 

It is interesting to note that since 
insulin therapy was inaugurated, there 
has been a marked lowering of mortality 
in individuals below the age of 45 but 
an increased mortality above that period. 
As Dublin once remarked, insulin does 
not confer immortality, these patients 
sooner or later succumb to the degenera- 
tive diseases of their age, such as pneu- 
monia, cancer, arteriosclerosis, and 
nephritis. 

Diabetic Gangrene — Treatment — 
Meleney 10 reports favorably on the con- 
trol of infected lesions in diabetics by 
the local use of fresh solutions of zinc 
peroxide. Zinc peroxide markedly in- 
hibits the growth of the hemolytic strep- 
tococci and all anaerobic bacteria, in- 
cluding the organisms causing gas 
gangrene and the anaerobic streptococci. 
It neutralizes or inactivates the toxins 
formed by these organisms and does not 
inhibit the development of granulation 
tissue or the reparative process. 

Zinc peroxide, as a white powder, 
should be suspended in sterile distilled 
water in proportions to make a free 
flowing cream and then applied to every 
part of the wound surface. Gauze soaked 
in the same material should then be 
placed over the area and a layer of vase- 
line gauze to prevent evaporation. Dress- 
ings should be changed daily. 
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Air Embolism Following Perirenal 
Insufflation 

Prevention — Commenting on Wey- 
rauch’s report of a death following peri- 
renal insufflation of air for diagnosing 
adrenal tumors, Mencher 11 states that 
in his experience, which consists of 80 
perirenal insufflations, there was never 
any untoward complication. Granting 
that the needle is passed properly and 
that no blood is aspirated, the writer 
believes that the most important safe- 
guard in the procedure of insufflation is 
dependent on the type of delivery system 
employed He has never used any other 
system than a 2-bottle pneumothorax 
machine which delivers air under grav- 
ity pressure at about an 8-inch level. 
With this type of system the gas flows 
under relatively low pressure, at least 
a pressure low enough so that if the 
needle should be within the kidney sub- 
stance or within abdominal musculature 
there will be no flow of the gas. If the 
needle is within the perirenal space, gas 
will “bubble'’ through the inverted in- 
fusion drip apparatus. The easy bub- 
bling of gas has been an excellent guide 
and indicates that the proper plane has 
been reached. When equilibrium is es- 
tablished between the pressure of gas in 
the perirenal space and the 8-inch pres- 
sure from the machine, gas no longer 
flows. Respirator} 7 excursions are trans- 
mitted to the “bubble chamber” at this 
point. The amount of gas instilled varies 
in individuals and has been anywhere 
from 250 to 900 cc. 

Mencher further notes that perirenal 
insufflation is not indicated in cases of 
renal tumors, since pyelographic studies 
should be sufficient to make a diagnosis. 

Arterial Embolism 

Treatment — Koucky and his associ- 
ates 1 - 2 report their experiences in 25 
cases of peripheral arterial embolism. 


They found that most of these cases oc- 
cur in late adult life. Two of the 25 
patients were less than 10 years of age 
and 2 were between 70 and 80 years. As 
is usually observed, mitral heart disease, 
on the basis of subacute bacterial or 
chronic rheumatic carditis, was the di- 
rect etiologic agent. The lower extremi- 
ties were more frequently involved than 
the upper. In the present series the 
ratio was 5 : 20. 



Fig 1 — Tube and flanges bent forward for 
introduction into pleural cavity. (Leahy : 
Jour Am Med Assoc.) 


The treatment of arterial embolism is 
divided into 4 types: nonoperative, ar- 
teriotomy, arterectomy and amputation. 
An embolism to the upper extremity can 
usually be treated conservatively be- 
cause the collateral circulation will fur- 
nish sufficient blood to the limb. In the 
experience of the authors, embolism of 
any large vessel in the lower extremity- 
down to and including the popliteal ar- 
teries is a surgical emergency and should 
be treated as such without any hopeful 
procrastination. The time factor in the 
performance of an embolectomy is of 
great importance and once the site of 
the embolus is reasonably certain, there 
should be no delay. It is important to 
remember that with procrastination, re- 
formation of a thrombus at the site at 
which the embolus has impinged be- 
comes an added risk to embolectomy and 
makes further operations necessary, thus 
increasing mortality. If a free flow of 
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blood after the embolus is removed is 
impossible, it is best to remove a seg- 
ment of the artery ( arterectomy ), thus 
removing the irritable focus of the vaso- 
spastic reflex and facilitating collateral 
circulation. 

The authors are of the opinion that 
the usual case follows a more or less 
typical course toward a fatal termination 
and that this course can be altered. The 


shock, infection and death. The authors 
found that in cases in which amputation 
was done as soon as improvement was 
apparent the results were better. This 
is borne out by their figures which 
showed that the average duration of life 
of 3 patients following embolectomy was 
39 hours ; of 4 of the 6 following ampu- 
tation, 47 days ; and of 14 of the 16 
given conservative treatment, 20 days, a 



Fig. 2 — A, Cross section showing tube in position with relationship of inner end to parietal 
pleura. B, Appearance of outer end with pin in place and wound closed C, Cross section snowing 
tube in position following re-expansion of lung (Leahy . Jour Am Med Assoc ) 


patient is usually brought to the hospi- 
tal in poor general condition, conserva- 
tive methods are employed, and he seems 
to rally and appears in a much better 
condition. Meanwhile, the extremity be- 
comes gangrenous. As the patient im- 
proves, he is kept on this conservative 
management for days or even weeks, 
still appearing constantly to improve. 
Then there is a general increase in the 
toxemia. The fever rises, the pulse ac- 
celerates and a moderate leukocytosis 
gives evidence of toxemia. As this in- 
creases, the emergency guillotine ampu- 
tation is performed. This is followed by 


respective mortality rate of 100, 66 and 
88 per cent. 

Empyema 

Open Treatment — Leahy 13 advo- 
cates a new type of drainage tube in 
the treatment of empyema thoracis by 
the open thoracotomy method. Sur- 
geons are divided in their opinions re- 
garding the merits of the “open” and 
the “closed” type of drainage in em- 
pyema thoracis. Regardless of which 
type of treatment is used, experienced 
surgeons admit that the ordinary straight, 
stiff, and eyeletted drainage tube is fre- 
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quently unsatisfactory in the treatment 
of patients who have thick or “clabbery” 
drainage. Certainly, thick or clabbery 
drainage material mitigates against a 
speedy recovery. Leahy advocates a 
flanged, double-barrelled drainage tube 
( Fig. 1 ) which provides for secondary 
irrigation independent of the main por- 
tion through which drainage takes place. 
A very good feature about Leahy’s new 
type of tubes is that the flanged portion 
permits the lung to expand completely 
without interference or damage from a 
tube projecting into the pleural cavity 

(Fig- 2). 

Surgical Erysipelas 

Treatment — On the basis of 85 cases 
of facial erysipelas, Rantz and Keefer 14 
conclude that the administration of sul- 
fanilamide markedly shortens the dura- 
tion of the illness if given within 72 
hours of its onset. They studied, with- 
out special selection, patients admitted 
to the male wards of the Boston City 
Hospital with a diagnosis of facial ery- 
sipelas from October, 1937, to June, 
1939. As a control, they reviewed the 
records of 43 similar patients admitted 
during 1936 and 1937 before the use of 
sulfanilamide was instituted. All re- 
ceived a standard therapy consisting of 
bed rest, fluids, sedatives and cold 
magnesium sulfate compresses on 
the affected areas. Forty-two patients, 
in the recent group, were given sul- 
fanilamide in addition to the usual 
treatment given the 43 control cases. 
These received as a routine iy 2 to 2 
drams (6 or 8 Gm.) by mouth in the 
first 24 hours, with a maintenance dose 
of from % to 1*4 dram (3 to 5 Gm.) a 
day thereafter. As criteria for the evalu- 
ation of the effect of the drug, the au- 
thors considered the duration of fever, 
the incidence of complications and the 
mortality. 


If the time of institution of the sul- 
fanilamide therapy is considered in rela- 
tion to the onset of the disease, it is 
found that of 21 patients treated on or 
before the third day of illness, the total 
febrile course averaged 5.2 days, with an 
average of 3.0 days after beginning the 
drug. In cases in which the drug was 
given after the third day, fever persisted 
for an average of 9.1 days and subsided 
in an average of 4.2 days after the onset 
of medication. The total duration of 
fever, therefore, was markedly shortened 
in patients treated on or before the third 
day of the illness. Their studies further 
showed that it has little effect after this 
interval. Complications occur frequently 
in the treated cases, but less often in 
those treated early. 

Glas Gangrene 

Treatment by Combined Use of 
Sulfanilamide and Serum — Because 
of the various claims regarding the use- 
fulness of sulfanilamide in treating gas 
gangrene, Singer 15 investigated the pro- 
tective power of sulfanilamides combined 
with antitoxic serum against experi- 
mental Clostridium welchii and Clos- 
tridium septicum infections. In a num- 
ber of mice infected with soil suspensions 
and given a sufficient amount of the drug 
to cure an infection produced with pure 
culture of Clostridium welchii, post- 
mortem studies revealed Clostridium 
welchii. Infection was produced by in- 
jecting subcutaneously into the tissues 
of the back 24-hour cultures of the par- 
ticular anaerobe. The antitoxic serum 
was injected 2 hours after infection and 
immediately after the first dose of the 
drug. The views of Stephenson and 
Ross that infections with strongly toxi- 
genic strains were less responsive to 
chemotherapy were not substantiated, as 
strain S 107, the most toxic strain, was 
the most susceptible to treatment. Tests 
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with Clostridium histolyticum showed 
that sulfanilamides were completely in- 
active against it. The different sulfanila- 
mides were about equally effective against 
infections with Clostridium welchii S 
107 and with Clostridium septicum. 

Only sulfanilamide and sulfapyridine 
were tested in conjunction with serum 
therapy. The amount of antitoxic serum 
administered was by itself inadequate 
to inhibit the course of the infection. 
Infections with multiples of 1 fatal dose 
were cured with relatively small quanti- 
ties of drug combined with an amount 
of serum that by itself would be quite 
ineffective. This suggests that a similar 
form of therapy might be of consider- 
able value in treating gas gangrene infec- 
tions in the human being. The action 
of sulfanilamide drugs on Clostridium 
septicum infections was much weaker 
than on those of Clostridium welchii . 
However, much better results were ob- 
tained with the combined treatment. It 
seems that the better results with sul- 
fanilamides plus serum treatment of 
Clostridium septicum infections are due, 
at least partly, to a kind of double ac- 
tion of the sulfanilamides on Clostridium 
septicum, while in Clostridium welchii 
infections the action of the drug limits 
itself to bacteriostatic and growth in- 
hibiting effects. Some other mechanism 
not investigated in these experiments 
may be concerned. An attempt to treat 
fatal Clostridium oedematiens infections 
with a combination of drug and serum 
failed, as did treatment with drugs alone. 

As surgeons are so well aware, gas 
gangrene is seldom found to be, clin- 
ically, the result of a single organism 
such as Clostridium welchii, Clostridium 
oedematiens, etc. As a rule, there are 
other organisms such as Staphylococcus 
aureus, streptococci, etc., which, it is 
believed, makes gas gangrene infections 
worse because of a symbiotic action re- 


sulting from the “mixed infection.” On 
this basis, it would seem well to use 
sulfanilamide (in conjunction with gas 
gangrene serum) for the deleterious ef- 
fect it might exert on the secondary in- 
vading microorganisms which would 
not be affected by the administration of 
specific gangrene serum. 

Spontaneous Gangrene and Trophic 
Ulcers 

Vishnevskiy Treatment — Shnaper 16 
reports IS cases of spontaneous gan- 
grene of the extremities, 12 cases with 
trophic ulcers, 2 cases with circulatory 
disturbances due to chilblain, and 1 case 
due to a snake bite. The patients with 
spontaneous gangrene complained of 
excruciating pain in the extremity, in- 
termittent claudication, coolness and 
cyanosis of the extremity with the de- 
velopment of gangrene of the toes or 
the entire extremity. The patients had 
been previously submitted to a number 
of medical and surgical procedures with- 
out success. The treatment consisted of 
a circular procaine hydrochloride 
block according to the method devel- 
oped by Vishnevskiy. From 200 to 225 
cc. of a 0.25 per cent of procaine hydro- 
chloride solution was slowly injected 
into the skin and subcutaneous tissue 
and below the aponeurosis in a circular 
fashion above the lesion. This procedure 
was followed by a mild rise in tempera- 
ture, normal sleep and disappearance of 
pain within the first 24 hours. The pain 
returned after this period but was much 
less intense and disappeared gradually 
in from 2 to 5 days. The affected ex- 
tremity became warmer and a line of 
demarcation rapidly developed in cases 
exhibiting beginning gangrene of toes or 
fingers. In some of the cases the circular 
block was supplemented within 3 weeks 
by a lumbar block (injection of from 
75 to 100 cc. of procaine hydrochloride 
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solution into the right or left lumbar 
region > The favorable effect was ob- 
served for periods of from 1 % to 2 years. 

This, form of treatment was developed 
by Vishnevskiy and is based on Speran- 
skiy’s theory that local irritation involves 
the central nervous system with the 
resulting upset in the normal internerv- 
ous relations. He proposed the method 
of treating trophic lesions bv interrupt- 
ing the conduction of painful reflexes. 

While the treatment is new and there- 
fore unproven, it seems well worth a 
trial in the treatment of these conditions 
which seldom respond, or do so slowly, 
to past accepted forms of therapy 

Hypertension 

Section of Splanchnic Nerves — 
Davis and Barker 17 report that section 
of the splanchnic nerves of hypertensive 
patients makes them more responsive to 
medical treatment with potassium thio- 
cyanate. They find that the majority 
of hypertensive patients observed by 
them respond favorably to the adminis- 
tration of potassium thiocyanate as evi- 
denced by a drop in the systolic and di- 
astolic blood-pressures and a fall in the 
blood cholesterols, total proteins and 
hematocrit reading. Headache, insom- 
nia, nervousness, fatigue, dyspnea and 
heart consciousness are relieved, and an 
actual decrease in the size of the heart 
occurs. There is a small group of pa- 
tients, however, who are resistant to 
thiocyanate therapy. In this group of 
patients the drug must be pushed to the 
toxic level before any effect can be ob- 
tained, and the lack of a safe margin 
makes it impossible to control symptoms 
or blood-pressure successfully. It is to 
be noted that in their experience with 
these patients, bilateral supradiaphrag- 
matic section of the splanchnic nerves 
alone has failed to decrease their blood- 
pressure or to cause a fall in the chemi- 


cal constituents of the blood After op- 
eration the authors noticed, how r ever, 
that 4 patients responded to the admin- 
istration of thiocyanate. The blood- 
pressure, systolic and diastolic, has 
shown a definite drop and there has 
been a decided improvement in the con- 
dition of the patients. The authors be- 
lieve that section of the splanchnic nerves 
has in some unknown manner increased 
the sensitivity of a small number of 
patients to thiocyanates The observa- 
tions of Davis and Barker will serve to 
aid those hypertensive patients who in 
the past have been relegated to perma- 
nent bed rest following the failure of 
surgical intervention to lower their blood- 
pressure or otherwise ameliorate their 
symptoms. 

Irradiation Sickness 

Treatment — The use of thiamin 
chloride therapy w-as studied by Imler 
and Wammock 18 for the control of se- 
vere symptoms of radiation sickness in 
21 patients. 

These observers found that daily in- 
jections of 3000 international units, in 
the majority of the patients, gave prompt 
and complete relief. When there was a 
recurrence of the symptoms an increase 
in the dosage of the thiamin chloride 
was necessary. 

One patient receiving Roentgen ther- 
apy on the left aspect of the neck re- 
quired 4500 I.U. hypodermically to con- 
trol the recurrent nausea while another 
required 10,000 I.U. to eliminate the 
nausea and vomiting. The hypodermic 
administration of thiamin chloride is 
definitely superior to the oral route. This 
presents a problem in the treatment of 
outpatients. These patients lose confi- 
dence in the medication and may refuse 
to follow the course of radiation treat- 
ment. The solution of this problem 
requires the patient to return to the hos- 
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pital for daily hypodermic administra- 
tion of vitamin Bj.. 

It is preferable to give small doses 
daily rather than massive doses every sec- 
ond day. It might be possible to find a di- 
rect relationship between the actual level 
of vitamin Bi and the onset of radiation 
sickness if daily or twice daily estima- 
tions of the vitamin Bi content in the 
blood serum could be made. 

Ludwig’s Angina 

Surgical Management — Reviewing 
the mortality of Ludwig’s angina in 5 
Boston hospitals, Williams 19 found that 
it averaged 54 per cent. Such a rate 
suggests that the disease does not re- 
ceive proper recognition and treatment. 
In Ludwig’s angina a massive swelling, 
often bilateral, always brawny and ten- 
der but rarely fluctuant, involves the 
suprahyoid region, being extreme in the 
submaxillary area. The overlying skin 
is conspicuously free of inflammation, 
showing only edema. The floor of the 
mouth is raised, edematous and brawny. 
The mucous membrane beneath the 
tongue is often ulcerated and dirty gray- 
ish white. The tongue is swollen and 
pushed upward, and it may become so 
crowded by sublingual edema that its 
tip protrudes between the teeth. Respira- 
tory obstruction, due to blockage of the 
airways by an elevated or edematous 
tongue, is frequent. 

Emergency tracheotomy is often nec- 
essary in this condition and had to be 
performed on 8 (25 per cent) of the 
31 patients studied. Four patients on 
whom tracheotomy was not done died 
of asphyxia. Bronchopneumonia com- 
plicated 8 cases, 7 of which terminated 
fatally. 

The essential points in treatment are 
to establish an airway, to relieve tension, 
to secure drainage and- to -combat the 
infection through supplementary meas- 


ures. Tracheotomy is the most de- 
pendable means of securing an adequate 
airway. The choice of anesthesia war- 
rants deliberation. Pentothal was used 
in 4 and evipal in 2 cases. Its use must 
be restricted to those familiar with the 
administration of pentothal. Sulfanila- 
mide is of great value in cases showing 
positive Streptococcus hemolyticus cul- 
tures. Zinc peroxide is indicated when 
anaerobic organisms are present. 

In addition to the above measures, 
appropriate incisions and drainages, 
when and where indicated, should be 
made as well, using radiotherapy if 
recommended by the radiologist in con- 
sultation. 

Aluminum Acetate and Parathyroid 
Surgery 

The theory that parathyroid solution 
exerts its primary effect on the phos- 
phorus metabolism rather than on the 
control of the blood calcium level has 
been investigated by Helfet. 20 Accord- 
ing to this theory, (1) solution of para- 
thyroid controls the inorganic phosphate 
level of the blood; (2) it prevents this 
level from rising to a point which would 
disturb any metabolic process in which 
the phosphates are concerned; (3) an 
accumulation of phosphate in the blood 
acts as a stimulus to increase the solu- 
tion of parathyroid; (4) solution of 
parathyroid produces phosphate control 
by stimulating the excretion of phos- 
phate by the kidney and furthermore 
by mobilizing calcium ions from the 
storehouse in the bones ; (5) if the para- 
thyroid glands are removed from the 
body, it will not be able to utilize the 
blood phosphate. 

On the basis of this theory it would 
appear important to remove the stimu- 
lus to the overproduction of solution of 
parathyroid in the body and thus reduce 
the absorption of phosphorus. This plan 
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should be helpful in the treatment of 
diseases of the bones and also in rheu- 
matoid arthritis. 

A method for reducing the absorption 
of phosphorus consisted in giving daily 
an amount of aluminum acetate with 
a phosphate-combining power equivalent 
to from 150 to 220 mg. of calcium. A 
correspondingly smaller dose was given 
to children. In order to have the alumi- 
num combine with the phosphate of all 
the food eaten during the day, one- 
quarter of the daily dose w T as taken after 
each meal. It should be noted that an 
excessive amount of aluminum acetate 
should be avoided, since it may predis- 
pose to the production of rickets. In the 
patients studied with this form of ther- 
apy, no other treatment was resorted to. 
The patients were given their normal 
diets. Not less than 1 pint of milk was 
taken daily as a source of calcium and 
vitamin D. 

In 3 of the 4 cases of generalised 
fibrocystic osteitis definite improvement 
was noted. This suggests that the phos- 
phorus radical is responsible for the 
overstimulation of the parathyroid gland. 

In 12 cases of rheumatoid arthritis 
and 3 of spondylitis ankylopoietica the 
results of aluminum acetate therapy 
were most promising. A number of the 
patients had previously received gold 
therapy or had some septic focus re- 
moved without any effect. Twelve of 
the 15 patients showed improvement in 
general appearance, 10 gained weight, 
9 were definitely relieved of joint pains. 
Two of the patients showed no improve- 
ment. The relief of symptoms in some 
of the patients was dramatic and most 
of them improved except for joints 
which were ankylosed before treatment 
was started. Two of the patients who 
had previously experienced typical de- 
formities of the ‘fingers were able to 
correct the deformities after 4 months 


of treatment. Some of the spindle-shaped 
swellings of the finger joints disap- 
peared. Although no physical thera- 
peutic measures were utilized in these 
patients, nevertheless, such form of 
therapy, under careful supervision, should 
enhance the aluminum acetate form of 
treatment. 

Eight patients afflicted with Paget’s 
disease improved in appearance and 
gained in weight. They were able to 
walk further and accomplish more work 
before experiencing fatigue. There was 
less pain in the bones and joints and in 
some cases the distress disappeared en- 
tirely. Roentgenograms of 2 cases 
showed some change towards normal 
contour of the bony outline. 

On the basis of this new theory and 
the results obtained in early experiments, 
Helfet believes that this new line of 
treatment should be further investigated 
for the relief of these distressing condi- 
tions which heretofore have not re- 
sponded satisfactorily to any form of 
therapy. 

Pilonidal Sinus 

Ambulatory Surgical Treatment — 
According to Rogers, 21 the failures in 
the treatment of pilonidal sinus at the 
Massachusetts General Hospital have 
been reduced from about 30 per cent to 
around 3 per cent since 1932, when a 
special study of this disease was under- 
taken. Analysis showed that 30 per 
cent of 119 patients treated during the 
8 preceding years had not been cured 
of their disease. Investigations led to 
the conclusion that large radical exci- 
sions are unnecessary and that the prob- 
lem is chiefly one of wound healing in 
the presence of infection. In 1935 the 
conservative excision of pilonidal sinuses 
was begun in the outpatient department. 
The tissues were locally infiltrated with 
procaine hydrochloride containing 
epinephrine , and the sinus tract and 
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hair nest were dissected out through a 
midline skin incision in a nearly blood- 
less field by means of a small cautery 
blade. The resultant narrow wound was 
then packed with gauze and the patient 
was allowed to go home. In most cases 
this proved to be a minor procedure 
requiring from 20 to 30 minutes and 
causing the patient no more reaction 
than does the excision of a wen. The 
occasional patient with a lesion compli- 
cated by extensive scarring was best 
managed in the hospital under a general 
anesthetic. Of 150 cautery excisions 
done between 1935 and 1937, 14 were 
done in the hospital and 136 in the out- 
patient department. All the wounds were 
left open because the natural way for 
infected wounds to heal is by second 
intention. Except for certain cases of 
definitely delayed healing, the average 
time was about 9 weeks. The wounds 
healed to a soft, inconspicuous linear 
scar. 

Surgeons generally will be interested 
in the fact that the author is convinced 
that most failures are not due to incom- 
plete excision of diseased tissue but to 
faulty wound healing caused by injec- 
tion and retained dead space, that there 
is no practical or theoretical justification 
for the radical excision of large blocks 
of normal skin and subcutaneous tissue, 
and that in unselected cases the highest 
percentage of cures can be obtained by 
conservative excision of the sinus tract 
and hair nest under direct vision, fol- 
lowed by solid second intention healing 
of the open wound, with the patient am- 
bulatory and under the care of the same 
surgeon from first to last. 

Inasmuch as 97 per cent of these pa- 
tients remained cured for from 1 to 4 
years with conservative excision and 
ambulatory care, such results must be 
regarded as superior to those obtained 
by ordinary methods. Moreover, such 


treatment materially reduces hospital 
costs and beds when it is remembered 
that most cases of pilonidal sinus occupy 
a bed for 7 to 10 days and infected 
cases much longer. 

Pulmonary Abscess 

Treatment — Because of the beneficial 
results of using diluted alcohol (% to 1 
ounce— 20 to 30 cc. — of a 10 per cent 
solution of ethyl alcohol in normal sa- 
line) intravenously in mild pulmonary 
suppurations, Mazel 22 was encouraged 
to use alcohol by the rectal route in 
treating pulmonary abscesses. He be- 
lieved that the alcohol would be ab- 
sorbed by the inferior hemorrhoidal vein 
and thus gain direct access to the pul- 
monary circulation without passing 
through the liver. The alcohol apparently 
exerts a bactericidal effect on the early 
suppurative focus in the lung, supposedly 
stimulates the reticuloendothelial tissue 
to the formation of antibodies and assists 
in obliteration of the formed cavity. The 
method consisted of a daily preliminary 
cleansing enema followed in from 2 to 3 
hours by introduction into the rectum of 
from 2 to 2% ounces (60 to 75 cc.) of 
10 per cent ethyl alcohol in physiologic 
solution of sodium chloride. The average 
duration of treatment was from 30 to 
35 days. After some 20 enemas the tem- 
perature, as a rule, fell, the sputum 
diminished in amount and lost its of- 
fensive odor. With further therapy, in- 
filtration and cavities disappeared in 
roentgenograms. The author concludes 
that the rectal method is as effective as 
the intravenous. The method is most 
effective in the stage of suppurative in- 
filtration before the formation of a cav- 
ity. It is effective in the acute and sub- 
acute stage but is of no value in the 
chronic stage. 

The use of alcohol by proctoclysis, 
so that the liver will be shortcircuited 
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and its effects be exerted quickly, di- 
rectly and undiminished upon the pul- 
monary tissues, is a novel form of treat- 
ment the results of which are unproven 
as yet, but deserves future interest and 
consideration. 

Skin-grafting Complicated by Trans- 
plantation of Fibrosarcoma 

While unusual, autogenous trans- 
plantation of malignancy must be con- 
sidered in performing surgery on cancer 
patients, Harrell and Valk 23 reported 
such an instance in a patient who had 
a chronic ulcer of the right heel and 
on whom a full-thickness pedicle graft 
from the left thigh was performed. A 
fibrosarcoma at the base (thigh) of the 
pedicle developed. The right leg was 
amputated and the ulcerated area of the 
thigh was excised. Both specimens 
proved, microscopically, to be fibro- 
sarcoma. 

Surgical Geriatrics 

Surgeons dealing with elderly patients 
who often heal poorly will grow more 
and more interested in blood protein 
determinations. Because of the com- 
plexity of the available methods for the 
determination of the proteins of the 
blood, the widespread use of this impor- 
tant laboratory procedure has been 
neglected. 

Shuman and Jeghers 24 tried the Ka- 
gan method for the determination of the 
blood proteins combining simplicity and 
quantitative accuracy. 

Three hundred and twenty patients 
were studied on the Fifth Medical Serv- 
ice of the Boston City Hospital ; 25 in- 
dividuals were used as controls. The 
blood sample was collected at the same 
time as for the Hinton test. Two cubic 
centimeters were placed in a small dry 
test tube and centrifuged until the serum 
separated from the clot. The serum and 
proteinometer remained at room tem- 


perature for 10 minutes before using 
By means of a calibrated pipet, 0.015 
cc. (15 cmm.) of serum was introduced 
into the glass cylinder of the proteinom- 
eter. The time required for the drop 
of serum to fall 10 cm. through the oil 
was measured to one-tenth of a second, 
using a stopwatch. The protein value 
of this serum was determined from a 
calibrated chart. A correction was made 
for the temperature of the oil. 

Most of these determinations required 
less than 1 minute to perform. In 238 
cases (74.5 per cent), the total protein 
values were in normal range from 6 
to 8 Gm. per 100 cc. Approximately 25 
per cent of all the patients showed sub- 
normal values for the blood protein. In 
the low protein group edema was defi- 
nitely more common. On this basis it 
appeared reasonable to consider hypo- 
proteinemia as the main, or at least, an 
important contributory cause of the 
edema. 

The difficulty of controlling cardiac 
decompensation in the presence of hypo- 
proteinemia is important and frequently 
overlooked. 

Whenever edema is present, the level 
of the blood proteins should be ascer- 
tained immediately. The effect of de- 
hydration on the level of the blood pro- 
tein is important. As a rule, seriously 
ill patients are dehydrated when brought 
into the hospital, thus causing an ap- 
parent increase in the total protein value 
of the blood. Until the fluid balance 
of the body has been restored to normal, 
it is impossible to obtain a true esti- 
mate of the blood protein level. 

The determination of the total blood 
protein value is important as a test for 
detecting a dietary deficiency. The ma- 
jority of patients with hypoproteinemia 
will respond promptly and favorably to 
dietary measures alone. In the pres- 
ence of liver disease or gastrointestinal 
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disturbance reducing the efficiency of 
absorption and utilization of the food, 
dietary measures may not prove suf- 
ficient. For these cases it may be neces- 
sary to resort to intravenous therapy 
using blood transfusion or injection 
of lyophile serum. Future develop- 
ments in this field may offer some form 
of amino-acids for intravenous use. 

Thrombophlebitis of Leg 

Diagnosis — A frequent source of pul- 
monary embolism is that due to bland, 
nonobstructing thrombosis of the leg 
which may occur in active life or with 
the patient quiet in bed. The thrombotic 
process may be limited to the venous 
plexuses among the muscles below the 
knee or it may involve the femoral or 
iliac veins. While ordinarily difficult 
to identify, this type of thrombosis often 
can be diagnosed whether or not em- 
bolism has occurred, if the combination 
of clinical symptoms with discomfort in 
the posterior part of the knee on forced 
dorsiflexion of the foot is kept in mind. 

Treatment — While, as a rule, con- 
servative treatment for this condition 
is indicated when embolism has occurred 
or whenever symptoms and signs have 
appeared at least once, Homans 25 ad- 
vises exploration and division of the 
femoral vein. Exploration and divi- 
sion of the femoral and iliac veins 
likewise may be the indicated procedure 
for the cure of peripheral vasospasm, 
more particularly if the vein has been 
the seat of previous thrombophlebitis. 
Exploration may also be advisable to 
guard against further recurrence of pul- 
monary embolism. 

Homans believes that division of the 
superficial femoral vein in the pres- 
ence of a bland, nonobstructing throm- 
bosis below the knee is rapidly curative 
and is followed by no swelling and cy- 
anosis of the limb. Division of the 


common femoral and profunda veins, 
however, for a bland, nonobstructive 
thrombosis that occupies the femoral 
vein itself causes considerable edema and 
cyanosis. Division of the superficial, 
common femoral, or common iliac 
vein subsequent to an old canalized 
thrombophlebitis, produces very little 
disturbance and may give relief of reflex 
vasospasm and by the prevention of 
backflow, produce definite benefit to the 
venous circulation. 

Ulcers of Leg 

Treatment — Believing that the ma- 
jority of leg ulcers are associated with 
diseases of the veins, Zimmerman and 
Faller 26 regard such ulcers as essentially 
infectious in origin and develop on the 
basis of periphlebitic infiltration and 
cicatrization. They are similar in patho- 
genesis and clinical manifestations and 
respond to similar forms of therapy. 
The essential predisposing pathologic 
change is ischemia from inflammatory 
sclerosis of the skin and subcutaneous 
tissues. External secondary infection 
adds to the fibrosis and circulatory insuf- 
ficiency. The tissue changes are perma- 
nent and irreversible and the ulcers may 
persist or continue to evolve even after 
the associated varicosities are completely 
eradicated. 

From the various therapies for crural 
ulcers, 1 fact survives : gentle, mechan- 
ical pressure. Mechanical measures 
have been the mainstay of the authors’ 
therapy for ulcers and eczemas of venous 
origin and are relied on almost to the 
exclusion of all other forms of treatment. 
They do not regard the treatment of 
this condition as a difficult problem. It 
is almost invariably ambulant; bed rest 
and elevation are rarely found neces- 
sary. The patients are permitted to go 
about their usual affairs without restric- 
tion as long as the pressure bandages 
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are in place. Frequently healing of ul- 
cers by ambulant treatment has been 
accomplished when prolonged bed rest 
had failed. Recumbent management is 
limited to the small group of patients 
who do not tolerate occlusive dressings 
and to those with acute infection severe 
enough to demand bed rest. 

For obtaining gentle elastic pressure, 
Unna’s paste boot is relied on not 
only for the treatment of ulcers but 
also for other complications of varicose 
veins, including local phlebitis, phlebitic 
indurations and varicose eczemas. Occa- 
sionally if in long standing, callous ulcers, 
after the usual initial rapid improvement, 
the tempo slows down, renewed stimulus 
may be obtained by strapping the ul- 
cer with strips of adhesive tape and 
by applying the boot over the strap- 
ping. If this stimulus also wears off 
before the ulcer is healed, further ac- 
celeration may be secured by applying 
pads of rubber sponge under the 
boot. At first the boots are changed 
once a week; later, when edema has 
subsided and the amount of exudate has 
diminished, they may be left on for 2 
or 3 weeks or longer. Patients are in- 
structed to return with boots on. They 
are removed in the clinic, the limbs are 
cleansed and the new boot is applied. 
When healing is complete, further pro- 
tection with Unna’s paste or elastic 
bandages for several weeks longer is 
advised until the scar is sufficiently firm 
and tough. 

In addition to the above local treat- 
ment, varicosities requiring ligation or 
injection are also given appropriate 
attention. 

Chronic Burrowing Ulcers 

Treatment — One of the most diffi- 
cult and discouraging superficial lesions 
surgeons are called upon to treat is the 
undermining, burrowing ulcer caused by 


the micro-aerophilic type of Streptococ- 
cus hemolyticus. Meleney, who has con- 
tributed toward this subject probably 
more than any other writer, has tested 
many chemicals for combating this con- 
dition. He and Harvey 27 believe that 
the ideal treatment for chronic under- 
mining, burrowing ulcers is as follows : 
When a patient with such a lesion comes 
to the hospital, after careful anaerobic 
and aerobic bacteriologic studies, zinc 
peroxide powder suspended in sterile 
distilled water in the consistency of a 
40 per cent cream should be applied to 
the wound, care being taken to use 
effective material, to get contact and 
to prevent evaporation. It is important 
that this dressing should be removed 
daily. At the same time, sulfanilamide 
should be administered by mouth, 18 
grains (1.2 Gm.) every 4 to 6 hours. 
If the patient tolerates the medication, 
and jaundice, destruction of leukocytes 
and erythrocytes, fever or delirium does 
not ensue, sulfanilamide should be con- 
tinued. If toxic symptoms supervene, 
sulfanilamide should be discontinued. If 
after 1 week there are any areas of ac- 
tivity, an operative procedure is required 
to expose undermined areas so that they 
can come in contact with the cream. To 
date, Meleney’s zinc peroxide cream has 
benefited these lesions more than any 
previous form of treatment. 

Wound Healing 

Effects of Different Types of Su- 
ture Materials — Since the early days 
of surgery, recurring controversies have 
arisen relative to the merits of a par- 
ticular type of suture material. Various 
surgeons are “wedded” to a particular 
type of suture material and apparently 
in their hands they achieve better results 
than do their confreres with the same 
material. This, like the use of a certain 



GENERAL SURGERY 


775 


instrument, is due to the manner in 
which it is handled by the surgeon. 

Meade and Ochsner 28 studied, ac- 
cordingly, the tensile strengths of cat- 
gut, silk, linen and cotton, and the tis- 
sue reaction and wound healing caused 
by each Catgut was demonstrated to be 
( 1 ) a strong suture before being placed 
in tissue; (2) absorbed at a variable 
rate depending upon its size, the chemi- 
cals present and the reaction of the in- 
dividual; (3) a possible source of aller- 
gic reactions; (4) a deterrent in wound 
healing; (5) unreliable when knotted 
under tension unless triple or quadru- 
ple throws knots are tied; and (6) 
above all, a possible cause of wound 
infection. Nonabsorbable suture mate- 
rials produce no allergic reactions, 
allow rapid wound healing and reliable 
square knots can be tied. Silk and 
linen show early decrease in tensile 
strength as compared to cotton. Cotton 
and linen, as products of the field, may 
contain spore-forming anaerobic patho- 
gens. Silk contains the ordinary pyo- 
gens, but anaerobic organisms were not 
found. Chemically-treated silk and cat- 
gut are proteins ; the former, being non- 
absorbable, excites much less tissue reac- 
tion. Sinuses may develop in wounds 
sutured with silk in the presence of in- 
fection and they will not heal until the 
suture is removed or expelled. Cotton, 
in the presence of infection, is less likely 
to causes sinuses. Cotton is proposed 
as a pliable, easily sterilized, nonirritat- 
ing, inexpensive suture of sufficient 
strength in the recommended sizes for 
most surgical procedures. It has been 
used in 91 surgical procedures, primary 
healing having taken place in 88. 

Catgut, by producing the most reac- 
tion and slowest healing, was graded 4, 
linen 3, silk 2, and cotton, producing 
the least reaction and earliest healing, 1. 


It would have been interesting if a 
comparison of the relative value of 
alloy-wire, as developed by Babcock, of 
Philadelphia, had also been made. The 
latter material has been used extensively 
in the Philadelphia area for several 
years by many surgeons and has been 
found to be an ideal material for selected 
areas and cases Alloy-wire can be used 
in the presence of infection with appar- 
ently little or no “foreign body reac- 
tion.” The Reviewer prefers it as the 
suture material of choice and necessity 
in laparotomies on malignant patients 
whose operative wounds not infre- 
quently rupture all too easily through 
faulty healing due to hypoproteinemia 
and hypovitaminosis. With the use of 
alloy-wire, elderly patients who have 
been operated upon for a strangulated 
femoral or inguinal hernia, can be placed 
in a wheel chair the following morning 
and on subsequent convalescent days, 
thus obviating that “fatal friend of the 
aged” — so-called hypostatic pneumonia. 

Vitamin C and Wound Healing — 
Delayed wound healing and disruption 
of operative wounds have long been 
noted in patients suffering from malnu- 
trition and chronic wasting conditions 
which result in hypoproteinemia and a 
hypovitaminosis. Bartlett, Jones and 
Ryan 29 have studied this subject thor- 
oughly. They report the vitamin C con- 
tent of the blood plasma of 13 normal 
subjects and of 188 preoperative pa- 
tients. The 13 central subjects showed 
a blood plasma content varying from 
0.77 to 1.62 mg. per 100 cc. with an 
average of 1.42 mg. Of the 188 pre- 
operative patients on whom fasting de- 
terminations were made, the average 
blood plasma level was 0.43 mg. per 100 
cc. with a variation from zero to 1.89 
mg. As a concentration below 0.5 mg. 
per 100 cc. was obtained in 126 of the 
patients, this may be considered defi- 



776 


SURGERY 


nitely abnormal with respect to their 
vitamin C metabolism A consistent fall 
in the plasma vitamin C was noted post- 
operatively, especially in those patients 
who had had extensive operations per- 
formed. Fruit juices and ascorbic 
acid is indicated preoperatively and 
postoperatively in patients who have a 
low plasma vitamin C level. 


POSTOPERATIVE COM- 
PLICATIONS 

Early Postoperative Feeding — 
Those surgeons who advocate an im- 
mediate return to a normal diet, post- 
operatively, will be interested in the ob- 
servations of Halperin, 30 who employed 
early postoperative feeding in 65 unse- 
lected cases excluding, however, cases 
in which operations had been performed 
on the stomach or the biliary tract. The 
types of diets given were carbohydrate 
(cooked cereals, jello, custards, hard 
candy, toast and synthetic fruit juices), 
protein (gelatin, beef stock, soups, soft 
boiled eggs and lean meats), carbohy- 
drate and protein and control diets 
(liquids for 48 hours and then a soft 
diet). 

Approximately 25 per cent of the 
23 patients given the protein diet vom- 
ited almost immediately after its inges- 
tion. This, the author believes, was 
psychic and due to the fact that the diet 
was not palatable. Most of the patients 
had to be forced to eat and many com- 
plained bitterly that they had no desire 
to eat such food. The average time post- 
operatively at which this diet was given 
was 10.8 hours. About one-half of these 
patients had mild gas pains before eat- 
ing, and approximately 44 per cent ex- 
perienced some form of transitory gas 
pain after eating. Flatus by rectum was 
observed 27 hours postoperatively. Five 


of the group had spontaneous bowel 
movements, eliminating the necessity of 
routine enemas. Eleven patients were 
given a carbohydrate diet about 9 hours 
postoperatively. Two had mild gas 
pains before eating and 4 had slight 
gas pains after eating. No patient in 
this group had distention. Routine ene- 
mas were given 48 hours postopera- 
tively. One of these patients vomited 
after eating. The average postoperative 
time at which 20 patients were given the 
combined protein and carbohydrate diet 
was 12 hours. Nine of this group ex- 
perienced gas pains prior to eating. 
Four had gas pains after taking the diet. 
None of the patients had distention. 
Flatus was noticed on an average of 25 
hours postoperatively. Two had spon- 
taneous bowel movements. Enemas were 
administered at approximately 48 hours 
postoperatively. The 11 patients given 
the control diet experienced, at some 
time or other during the 48 hours, gas 
pains varying in intensity. At the end 
of 48 hours they were placed on the 
usual soft diet. The average patient 
in this group began to pass flatus at the 
end of 45 hours. There were no cases 
of distention. 

Halperin’s observations undoubtedly 
agree with those of many other sur- 
geons who advocate early “solid foods” 
excepting in cases of resection, anasto- 
mosis, or obstruction, which after all 
constitute but a small per cent of oper- 
ations. 

In this connection, it is generally 
agreed that a type of case which gives 
the least postoperative abdominal dis- 
tention, gas pains, etc., is the so-called 
“street emergency case” — the type of 
case which is brought in off the street 
and immediately operated upon without 
any preliminary emptying of the gastro- 
intestinal tract. 
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Halperin concludes that early postop- 
erative feeding is practical and obvi- 
ously efficacious in combatting post- 
operative gas pains and distention. Gas 
pains occur less often and peristalsis is 
re-established earlier, as evidenced by 
the fact that patients begin to pass flatus 
sooner. The type of diet administered 
is important It should be of semisolid 
consistency and should not contain foods 
that might produce reflex nausea. Fats 
should be excluded in the early post- 
operative diet, since they tend to slow 
up peristalsis and inhibit to some degree 
the digestion of carbohydrates. With the 
exception of orange juice and milk, car- 
bohydrate foods such as toast, cooked 
cereals, gruels, hard boiled eggs, gela- 
tins, custards and mashed potatoes make 
up an ideal postoperative diet 

Postoperative Blood Chlorides — 
The studies of Bekerman 31 show that 
an estimation of the blood chlorides pre- 
operatively of certain types of cases can 
aid in their postoperative management. 
He studied the blood chloride levels of 
115 surgical patients. The chloride con- 
tent of the patients in the preoperative 
period as expressed in milligrams per 
100 cc. of sodium chloride varied within 
considerable limits from 425 to 590 mg., 
the figure in women being somewhat 
higher than in men. A fall in the blood 
chlorides was a constant sign of gastro- 
intestinal obstruction. It is not, however, 
pathognomonic of obstruction, since it 
may be present in diseases characterized 
by profuse vomiting or diarrhea, in pneu- 
monia and in peritonitis. A fall in chlo- 
rides was constantly observed both in 
mechanical and in dynamic obstruction 
of any segment of the intestine. As was 
to be expected, the degree of the fall 
depended on the duration of obstruc- 
tion. A uniform fall of from 10 to 30 
mg. was noted on the postoperative day. 
This did not appear to depend on the 


anesthesia or on the character or dura- 
tion of the operative intervention. 

The author considers a postoperative 
fall of more than 30 mg. as indicative 
of a threatening complication, intestinal 
atony or pneumonia. It is interesting to 
note that a parallelism was observed be- 
tween the extent of lowering of the 
blood chlorides and the gravity of symp- 
toms of intoxication. A fall in the chlo- 
ride level of 150 mg. as compared with 
the preoperative level, or a level below 
300, signifies a grave state threatening 
the life of the patient. It is recom- 
mended that repeated infusions of hy- 
pertonic solution of sodium chloride 
and blood transfusion be given in the 
preoperative period as a prophylaxis 
against postoperative complications in 
patients with a lowered preoperative 
blood chloride level. 

Pulmonary Embolism and Throm- 
bosis — In an interesting examination 
into postoperative complications, Culp 32 
analyzes 88 cases of pulmonary embo- 
lism encountered at the Brady Urologi- 
cal Institute during the past 20 years. 
There were 32 cases of fatal embolism 
proved at necropsy, 11 of presumptive 
fatal embolism in which necropsy was 
lacking, 21 of pulmonary infarcts from 
which the patients recovered, 4 infected 
pulmonary infarcts recognized at ne- 
cropsy and 20 cases with incidental pul- 
monary infarcts discovered at necropsy. 
The majority of the 32 cases of proved 
fatal pulmonary embolism occurred in 
private patients more than 60 years of 
age, after operations performed under 
spinal anesthesia. Continuous intrave- 
nous infusions appeared to be a factor in 
producing thrombosis in the lower ex- 
tremities in 4 instances. It is surprising 
to learn that in only 18.8 per cent was 
the thrombosis recognized clinically. Any 
untimely activity seemed to be capable 
of dislodging thrombi. Analyses of the 
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11 cases of presumptive fatal pulmonary 
embolism revealed essentially the same 
contributing and the same nonessential 
factors as did the foregoing cases. The 
majority of the 21 nonfatal pulmonary 
infarcts occurred during the past 10 
years in private patients more than 
60 years of age given spinal anesthesia. 
Continuous intravenous infusion was di- 
rectly responsible for 2 cases. Only 
23.8 per cent of the patients presented 
clinical evidence of thrombosis. The 4 
patients with fatal infected pulmonary 
infarcts after perineal prostatectomy 
performed under caudal anesthesia were 
undernourished and more than 60 years 
of age. 

This survey but indicates anew that 
spinal anesthesia is not as safe as many 
claim. From observations in a large 
eastern hospital, the Reviewer (Wright) 
has noted that continuous spinal anes- 
thesia causes the highest number of pul- 
monary complications. 

All the patients had a clinical course 
simulating pneumonia. Thrombosis of 
the leg was diagnosed clinically in 
only 1 case and was proved at necropsy 
in 2. Thrombosis of the lower extremity 
was observed clinicaly in 5 cases and 
demonstrated in the leg at necropsy in 
6, and in the pelvic veins in 4; in 10, 
the source of the embolus was not dem- 
onstrated at necropsy. 

The following prophylactic measures 
are recommended: (1) Continuous in- 
travenous infusion should not be used 
unless absolutely necessary. (2) Every 
effort should be made to prevent peri- 
pheral venous stasis by adequate treat- 
ment of associated circulatory disease, 
fall in blood-pressure, postoperative ab- 
dominal distention and by the elimina- 
tion of unnecessary pressure on periphe- 
ral vessels due to strapping and the 
like. (3) Wound infections should be 
minimized by careful aseptic operative 


technic and mild bacteriostatic agents. 
Drainage of postoperative abscesses 
should be established immediately. (4) 
The greatest need is the recognition of 
thrombosis in the lower extremity. The 
legs should be measured on admission, 
before operation and before patients 
get out of bed. (5) Untimely activity 
should be avoided in the presence of 
thrombosis. Absolute bed rest is the 
most conservative and most practical 
treatment for thrombosis and prevention 
of embolism. In view of spinal anes- 
thesia factors, one wonders if it might 
not be well to add: “Except in certain 
selected cases, open drop ether anes- 
thesia is still the safest anesthesia.” 

Thrombosis — Prophylaxis — It is 
interesting to note that according to 
Bergquist, 33 prophylaxis against post- 
operative thromboses can be promoted 
by a daily analysis of the blood co- 
agulation time before and after the 
operation and by the regular determi- 
nation of the thrombocytic count. 
Employing Kristenson’s pipet for the 
latter and Petren’s procedure for the 
former (normal coagulation level from 
3 to 5 minutes) and administering 
heparin when needed, the author was 
able to avoid thrombotic or embolic 
complications in 50 cases so controlled. 
In 8 of these cases heparin was deemed 
necessary. While the failure for throm- 
bosis to occur in only 50 postoperative 
cases is no criteria for adopting his 
methods, some of his observations are 
important in that he verified the ob- 
servation that, whereas thrombocytes did 
not increase appreciably, the blood co- 
agulation time had a tendency to fall 
below the lowest normal level (3 min- 
utes) between the fifth and the eighth 
day and occasionally as late as the tenth. 
Whenever this tendency occurred he ad- 
ministered intravenously 0.6 cc. of a 
5 per cent solution of heparin. He re- 
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tested after 4 hours. If a subnormal 
tendency continued, he injected an addi- 
tional 1 cc. A retest was made after 6 
hours and 2 cc. administered, if neces- 
sary. The test was repeated 7 or 8 hours 
later. 

The author holds the generally ac- 
cepted view of the etiology of thrombo- 
sis (modification in the blood stream, 
biochemical changes in the composition 
of the blood, possible endothelial lesions) 
but believes that vortex formations in 
the circulation in postoperative cases 
cause a prethrombotic condition, which 
however can be controlled and guarded 
against by daily blood coagulation tests. 
He does not believe that the coagula- 
tion time needs to be elevated to 3 or 4 
times the normal level in order to insure 
prophylaxis, but has come to the belief 
that a 1 -minute drop may constitute in 
individual cases an idiopathic danger 
signal of a prethrombotic condition even 
if the minimum 3-minute level has not 
been reached. 

Aspiration Pneumonia — With a 
view to decreasing the incidence of post- 
operative aspiration pneumonia, Flagg 34 
observes that E. M. Hawks has sug- 
gested that the lithotomy position, by 
causing increased intra-abdominal pres- 
sure, the stomach being compressed be- 
tween the fundus and the diaphragm, in- 
creases the likelihood of regurgitation of 
gastric contents. Intra-abdominal ma- 
nipulation, in which the operator’s hand 
is swept over the fundus of the uterus, 
may also cause pressure against the 
stomach. 

The author states that it is the opin- 
ion of a nose and throat associate that 
it is not possible to give enough barbi- 
turate to abolish the gag reflex. While 
this is very likely true as an isolated 
fact, the addition of a small degree of 
general anesthesia or, what is more fre- 
quent, the addition of anoxia will 


promptly subdue the glottic reflex, per- 
mitting unembarrassed aspiration. 

According to Flagg, there is no 
doubt that continuous suction should 
be available wherever unconscious pa- 
tients are cared for. Apparatus is not 
enough; a test should indicate at least 
15-pounds suction, instantly available. 
Premedication reduces the cough re- 
flex and increases the ease of aspiration 
as well as the difficulty of expulsion of 
aspirated material. 

Aspiration is increased by carbon 
dioxide. 

Spinal Anesthesia Complications — 
Headache and Vomiting — Analyzing 
the anesthetic complications in 500 op- 
erations in which spinal anesthesia had 
been used, Jennings and Karabin 35 found 
that 153 patients (30.6 per cent) suf- 
fered from postanesthetic headache; the 
headaches of 67 patients (43 per cent 
of headaches) were considered as se- 
vere, while 86 patients (56 per cent) 
suffered moderate headaches. The on- 
set occurred within 24 hours in 143 
patients and after 24 hours in 10 pa- 
tients. Ninety per cent of the patients 
were given less than 1% grains (100 
mg.) of procaine hydrochloride; the re- 
maining 10 per cent received 1% grains 
(100 mg.) or more. Of the first group, 
29.6 per cent developed headaches, 
whereas only 10 per cent receiving the 
larger doses were afflicted. One patient 
developed a severe headache which was 
almost continuous for 7 days and re- 
curred frequently for 8 months. A neu- 
rological examination revealed no obvi- 
ous cause for the headaches. Nausea 
and vomiting developed in 34.6 per cent 
of the patients. The best treatment for 
postspinal anesthetic headache, in the 
authors’ estimation, is prolongation of 
the " flat in bed” period. Such head- 
aches occur more often than is com- 
monly realized and their incidence 



780 


SURGERY 


seems to be inversely proportional to the 
time of recumbency. 

[The Reviewer has noted a higher in- 
cidence of postspinal anesthetic head- 
aches in patients where the anesthesia 
was administered by inexperienced in- 
ternes or residents who found it neces- 
sary to make a number of punctures 
before obtaining a free, bloodless flow 
of spinal fluid. Naturally, multiple 
punctures make for a greater and pro- 
longed leakage of spinal fluid. A single 
puncture with a small caliber needle in 
the fifth lumbar space followed by the 
“flat position” for 24 hours should 
make for a minimal incidence of head- 
aches.] 

Postoperative Causes of Death — 
Analyzing the cause of 1265 postoper- 
ative deaths occurring in 24,816 surgical 
operations, Petren 36 found that 53 per 
cent occurred from the basic disorder, 
the basic injury or a complication pe- 
culiar to the disorder or injury, and 
21 per cent from a pulmonary compli- 
cation, most often pneumonia or pul- 
monary embolism. The incidence found 
by him of pulmonary complications in 
the elderly group is confirmatory of gen- 
eral surgical experience. Of the patients 
with fatal pneumonia, 86 per cent were 
55 or over, almost half were 70 or over, 
and 68 per cent of those with pul- 
monary embolism were aged 60 years or 
over. In the remaining 26 per cent 
death was due either to wrong or to 
questionable indication for operation, 
with some of the patients for various 
reasons too weak for the operation per- 
formed, or to a technically faulty opera- 
tion or to some special postoperative 
complication, not pulmonary. 
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SURGERY OF THE HEAD 

By C. S. Drayer, A.B., M.D. 


General Considerations — Vazquez 1 
has described an ingenious device for 
securing hemostasis of the scalp. This 
consists of a triangular needle 7.5 cm. 
long which can be passed between the 
scalp and the skull after infiltration of 
the skin with local anesthetic. A flat 
piece of spring steel articulates with the 
ends of the needle in such a way that 
adjustable pressure is exerted on the 
scalp. Once a series of these instruments 
has been placed about the operative site, 
an incision down to the bone may be 
made with 1 stroke of the scalpel, and 
little or no bleeding is said to occur. 


tion than when a large body electrode is 
used, and there is no shrinkage of ves- 
sels. The instrument controls bleeding 
even when the tips of the forceps are im- 
mersed in saline. 

Diagnosis — Electroencephalograms 
are proving to be valuable adjuncts in 
the localization of lesions near the sur- 
face of the cerebrum. In 43 such cases, 
Yeager and his associates 3 found the 
electroencephalogram was 86 per cent ac- 
curate. In only 2 instances was the elec- 
troencephalogram actually misleading, 
and in some cases this examination was 
more accurate than any other employed. 


Accuracy of Diagnosis and Localization of Intracranial Lesions 
Made by Various Methods 


Method 

Total 

Accurate 

Missed 

Doubtful 

Electroenceph 

43 

37 (86.0%) 

4 (9.3%) 

2 ( 4.7%) 

Clinical 

43 

35 (81.4%) 

2 (4.6%) 

6 (14.0%) 

Pneumoenceph. 

17 

14 (82 3%) 

1 (5 9%) 

2 (11.8%) 

Surgical 

38 

36 (94.7%) 

2 (5.3%) 

0 


Vasquez has also been using a high 
speed motor craniotome with fine teeth, 
so designed that they throw bone dust 
in the diploe and thus produce reason- 
ably good hemostasis at the bone edge. 
A "skate” is attached to protect the dura 
from the cutting edges. 

For single bleeding points, Green- 
wood 2 has designed special forceps with 
insulation between the 2 blades. These 2 
blades are used as the electrodes be- 
tween which the coagulating current can 
pass. In this way the amount of tissue 
through which concentrated current trav- 
els is reduced. There is less carboniza- 


Although widely used abroad, arte- 
riography is employed only in excep- 
tional cases in America. Gross 4 used a 
rapidly excreted iodide (diodrast) in 10 
cases. Thirty cubic centimeters of a 70 
per cent solution gave good results, but 
because of the recognized dangers, i. e., 
hemiplegia and even death, he felt the 
procedure was only indicated "when ac- 
curate diagnosis is not possible by other 
methods and when a diagnosis is essen- 
tial for guiding further treatment.” 

Another diagnostic procedure more 
favored abroad than in America is cis- 
ternal encephalography. Schorstein 5 re- 
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ported briefly on 60 such encephalograms 
done in 50 cases. After the needle was 
in place he removed as much fluid as he 
could, usually 50 to 60 cc. Between the 
removal of each 10 cc he allowed the 
brain to suck in enough air through the 
open needle to restore pressure equilib- 
rium. In 3 cases he failed to obtain 
any fluid, and these proved to have pos- 
terior fossa tumors and tonsillar hernia- 
tions. In the whole series, however, he 
obtained good filling with air in 90 per 
cent of the cases as contrasted with only 
80 per cent successes when the lumbar 
route was used. There were no deaths 
and even the cases of posterior fossa 
tumor were made no worse. 

Glaser and Blaine 6 studied the fate of 
cranial fractures by series of x-rays in 
known cases. They found that narrow, 
linear fractures in children may begin to 
fade as soon as 2 months after the injury 
and are usually unrecognizable in from 6 
to 12 months. In adults, fading is not 
noticeable until about 7 months and the 
line does not disappear, as a rule, for 3 
to 4 years. Occipital fractures were the 
most persistent. 

The diagnostic significance of sympto- 
matic epilepsy was studied statistically by 
Penfield and his associates. 7 Seizures 
were most common in lesions near the 
Rolandic fissure. Eighty per cent of 
tumors in the frontotemporal region and 
71 per cent of those in the frontoparietal 
region produced convulsions. Seizures 
as a first symptom were commoner 
with the slowly-growing tumors than 
with the rapidly-growing ones. When a 
tumor was encapsulated, its removal 
stopped the convulsions twice as often 
as when an infiltrating tumor was pres- 
ent. In general, cerebellar tumors did 
not produce epileptic seizures. Webster 
and Weinberger 8 studied this latter 
point particularly, however, and con- 
cluded that focal or generalized convul- 


sions do not exclude the diagnostic pos- 
sibility of a cerebellar tumor. 

War Head Injuries 

Reports on experiences with head in- 
juries in the present war have begun to 
appear. The “ War of Movement ” or 
“ Blitzkrieg ” has introduced new prob- 
lems in treatment. Adequate facilities for 
extensive neurosurgery are difficult to 
provide reasonably near to a rapidly 
shifting front line. Tonnis 9 saw fortu- 
nate outcomes in 52 cases who were evac- 
uated by plane to Breslau or Berlin 
during the Polish campaign. Cairns 10 
refers to a mobile unit with facilities and 
personnel for 2 simultaneous operations, 
and supplies for hundreds of neurosurgi- 
cal operations. 

Fortunately, the prophylactic use of 
the sulfonamides seems to be making it 
possible to delay operations much longer 
than was formerly thought safe (even up 
to 48 hours after injury). Amazingly 
low mortality rates appear in some series 
of cases. For example, Jefferson 11 lost 
only 5 out of 42 cases (12 per cent). In 
1918, his mortality rate was 37.6 per 
cent. He believes that the bomb casing 
fragments are smaller, and as a result 
less infection is being driven into the 
brain from the skin than was often the 
case in the last war. The British type of 
helmet has not proved to be completely 
satisfactory because it leaves the mastoid 
and occipital regions exposed to injury. 

Lobectomy and Lobotomy 

The changes to be expected after sur- 
gical intervention in 1 or both frontal 
lobes in man have not yet been clearly 
defined. Hebb and Penfield 12 report ex- 
cellent adjustment by a patient in a sim- 
ple social situation 15 months after con- 
siderable cortex had been removed from 
both frontal lobes. Formal tests revealed 
no serious defects in his intellect or per- 
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sonahty Karnosh and Gardner 13 have 
seen similar adequacy in 4 patients from 
whom right cerebral hemispheres have 
been removed Nichols and Hunt, 14 
however, have studied a case of bilateral 
frontal lobectomy m great detail and 
have found a demonstrable deficit in the 
field of abstract behavior The patient 
failed to supply spontaneous fresh modes 
of attack on a problem in which his fail- 
ure was obvious, and even when sep- 
arate plans of action were provided for 
him, he was limited m the number of 
plans he could keep separate simultane- 
ously These authors point out that 
“ in thinking of psychosurgery, we 
must . . realize we are substituting 1 
disease for another, and although this 
may be a perfectly justifiable procedure 
in severe cases, it can never be used m 
those individuals whom we wish to re- 
turn to a reasonably high economic and 
social life ” Mixter and his associates 15 
confirmed previous reports that subcor- 
tical section of white matter in the frontal 
lobes (lobotomy) can have a quieting 
effect on cases of agitated depression, 
but they recommend the procedure only 
m longstanding, severe cases who have 
been unresponsive to less radical therapy. 

Trigeminal Neuralgia 

There is still a great deal of misunder- 
standing about the results of modern 
therapy in tic douloureux Poppen 16 
finds that many patients have been mis- 
informed as to the dangers and compli- 
cations of root sections by the temporal 
approach. Actually, the low mortality 


of 1 per cent is almost negligible, 
and he does not believe that facial palsies 
appear m more than 5 per cent of the 
cases On the other hand, some patients 
fear the pain of alcohol injection, and 
have heard exaggerated tales concerning 
the brevity of results with this proced- 
ure Poppen feels it always should pre- 
cede nerve section because rarely a 
patient is found who prefers the pam to 
numbness and paresthesia, and the alco- 
hol injection permits such a patient to 
make his choice Thorough training of 
the operator should precede any efforts 
to inject trigeminal branches 

Grant and his associates 17 relieved 12 
patients by sectioning the pam fibers in 
the descending root of the trigeminal 
nerve m the medulla (Sjoquist, 1938) 
The old, temporal, approach is so safe 
that it should not be abandoned rashly, 
but the medullary section never produces 
numbness or paresthesias It is an ideal 
approach in cases with malignant tumors 
of head and neck, since roots of glosso- 
pharyngeal nerve and upper cervical 
nerves can be sectioned at the same time 
Atypical facial neuralgias are some- 
times very difficult to treat They may 
or may not be accompanied by true tic 
douloureux The atypical pam often 
seems to travel centrally over sympa- 
thetic fibers When the distribution is 
buccal , Reichert 18 recommends the sim- 
ple procedure of sectioning the facial 
artery and vein with their sympa- 
thetic fibers at the lower border of 
the mandible. Thirteen of 17 patients 
were relieved by this means. 


CRANIAL TRAUMA 

By Robert A Groff, M D 

Statistics — The value of statistical re- to facts rather than impressions This is 
views of a large series of cases lies m particularly so in patients suffering from 
the fact that treatment may be adjusted head injuries Several excellent reviews 
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have been presented during the past 
year. Briesen 19 has reviewed a series of 
5912 cases of head injury and divided 
these cases into 2 groups, (1) a major 
group of 1969 (33.3 per cent) which in- 
cluded those patients with definite cere- 
bral damage, with or without skull frac- 
ture, all patients with skull fracture, and 
all patients which developed complica- 
tion; (2) a minor group of 3943 ( 66.6 
per cent) which included those patients 
with no evidence of brain injury and no 
skull fracture. 

The causes for the head injuries in 
these cases were : 


Automobile . . 

. 61 0% 

Falls .. 

. IS 9% 

Assaults 

116% 

Miscellaneous 

. . 4.1% 

Motorcycle 

. . 1.9% 

No history . 

54% 


The gross mortality for these cases 
was 7.5 per cent. The mortality for the 
patients m the major injury group was 
22.6 per cent. Of the deaths, 51 per cent 
occurred during the first day; 79 per 
cent by the fifth day, and 90 per cent by 
the eleventh day. The author’s comment 
upon these figures is that movement of 
the patient reduces the chances for re- 
covery. He feels that a number of pa- 
tients would not have developed serious 
intracranial complications if they had not 
been moved. The high percentage of 
first-day deaths is undoubtedly due to 
the original injury, but reactions to the 
injury are probably responsible for an 
equally high number of deaths. These 
reactions are increased by movement of 
the patient, administration of fluids, and 
surgical procedures. 

The significant points obtained from 
this review, from both the prognostic and 
therapeutic standpoint, are as follows : 

An unconscious period was present in 
50 per cent of all cases and 53 per cent 


of cases in the major group. The com- 
bined unconscious and semiconscious 
data indicated that an unconscious pa- 
tient, who awakens to a rational state, 
has a much better chance for recovery 
than one who awakens to a semicon- 
scious state. The author issues the warn- 
ing against the belief that the length of 
consciousness indicates the severity of 
brain damage, and states that short 
periods of unconsciousness, or no history 
of unconsciousness, should not relax the 
vigilance of the surgeon. Meredith, 20 on 
the other hand, feels that the unconscious 
period is the most important single factor 
in prognosis. The longer the period of 
unconsciousness, the more serious the 
brain damage. 

Objective evidence in the severely in- 
jured patients was absent in 7.4 per cent. 
By reason of this figure, the possibility of 
a head injury should be considered in 
every patient with loss of consciousness, 
particularly when the diagnosis of a vas- 
cular accident has been made. 

Subjective evidence was found to be 
present in only 28 per cent of patients 
and, therefore, must be very carefully 
evaluated before it is given consideration 
in estimating the degree of injury. 

The author’s statistics further empha- 
size the fact that skull fracture is not a 
cause of death, 546 patients, with skull 
fracture, having recovered without spe- 
cial treatment. As the author states, how- 
ever, if a skull fracture is present, the 
probability is that the brain injury is 
more severe. 

Treatment — In these patients the treat- 
ment consisted in absolute and pro- 
longed bed rest , control of intra- 
cranial pressure, maintenance of 
tissue nourishment, both general and 
local. These were accomplished by 
sedatives, noninterference, dehydra- 
tion, lumbar puncture, intravenous 
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hypertonic solution, tube feedings, 
surgery. 

Meredith emphasizes the fact that di- 
rect palpation of all lacerations of the 
scalp, with a gloved finger, should be 
made to establish compound depressed 
fractures. He further emphasizes that 
nasal-tube feedings should be more 
widely used for any unconscious or semi- 
conscious patient. In patients with cere- 
brospinal fluid leaks, from the cranial 
orifices, sulfanilamide should be 
given. 

In Brieson’s review, surgery was em- 
ployed in 3.3 per cent of the 5900 pa- 
tients. The reason for operation was re- 
moval of depressed fragments 52 per 
cent ; control of increased intracranial 
pressure by subtemporal decompression 
25 per cent ; extradural hematoma 5 per 
cent; subdural hematoma 10 per cent. 
In 15 patients, or 13 per cent of the 
operations, massive subdural fluid col- 
lections were found. These fluid col- 
lections were not recognized clinically. 
According to both Brieson and Mere- 
dith, trephining has replaced, to a great 
extent, the procedure of subtemporal de- 
compression, since it is effective in re- 
lieving fluid collections. 

The complications which caused death 
were edema, diffuse hemorrhage, con- 
tusion and lacerations of the brain, mas- 
sive hemorrhage, fluid collections, as 
well as infection. The most important 
factor brought out by the study of the 
complications is that 16 per cent of pa- 
tients in the upper age group were found 
to have massive subdural hemorrhage. 
Age, therefore, should not be considered 
a factor in the cause for poor reaction 
following head injury. Brieson states 
that some of these patients might have 
been saved if the diagnosis had been 
made. 

Posttraumatic Sequelae — The inci- 
dence of posttraumatic sequelae, with 


special consideration of ec traumatogenic 
general cerebral syndrome’" is presented 
by Saethre. 21 The material used was a 
series of 589 cases; 258 were early and 
316 were late injuries. Alcoholism was 
found to be an important factor in that 
30 per cent of the new patients were 
under the influence of alcohol when ad- 
mitted to the hospitals, and one-third of 
the patients with traumatic psychosis 
were chronic alcoholic addicts. Loss of 
consciousness persisted in three-quarters 
of the patients for less than 2 hours. Of 
those in which loss of consciousness per- 
sisted for more than 24 hours, only 6 
presented the pure syndrome of commo- 
tio cerebri. On the other hand, the 
syndrome of commotio cerebri existed in 
67.5 per cent of head injuries. 

Neurological disturbances were ob- 
served in 54.7 per cent of the new cases 
and 35 per cent of the late cases. In 
more than one-half of the late cases 
otologic symptoms predominated. Olfac- 
tory paresthesias and anosmia were like- 
wise relatively frequent. Traumatic epi- 
lepsy was observed in 5 per cent. 

The author regards it as inadvisable 
to apply the term “ traumatic neurosis ” to 
the subjective symptoms of patients with 
head injuries ; he considers that this term 
should be restricted to cases in which 
intracranial lesions are absent. He sug- 
gests that the subjective symptoms be 
classified into ( 1 ) the traumatogenic 
cerebral general syndrome (headaches, 
vertigo, and difficulties in thinking) , and 
(2) psychogenic symptoms (a) pri- 
mary, those due to shock, and (6) sec- 
ondary, the psychoreactive and compen- 
satory symptoms. The traumatogenic 
cerebral general syndrome predominated 
in 49.4 per cent of the cases, the psycho- 
genic symptoms in 24.8 per cent, and the 
organic neurologic symptoms in 25.77 
per cent. 
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BRAIN TUMORS 

By Robert A. Groff, M.D. 


Colloid Cysts of Third Ventricle 
(Paraphyseal Cysts) 

With the report of 4 cases, Shaver 22 
again discusses the question of origin of 
colloid cysts of the third ventricle. In 2 
of his patients the cysts were removed 
successfully and in the remaining 2 they 
were found at autopsy. 

The clinical features in these 4 cases 
were remarkably similar. All the patients 
were women and their ages ranged from 
19 to 28 years. The history in 3 patients 
was recurrent attacks of headache with 
or without attacks of vomiting over a 
period of 2 months to 2 years. The third 
patient had recurrent attacks of blurred 
vision. All patients presented a normal 
neurological examination except for bi- 
literal papilledema. The diagnosis was 
made in the 2 operated patients by ven- 
triculogram, which showed absence of 
filling of the third ventricle. 

All the cysts were observed hanging 
from the anterior portion of the roof of 
the third ventricle and intimately asso- 
ciated with the choroid plexus in this 
region. They measured approximately 1 
to 2 cm. in diameter and presented a 
rather smooth, thin, fibrous, wall over 
which ran numbers of blood-vessels. 
Villi of the choroid plexus were adherent 
in 2 cases. In each instance, the only 
content was a greenish or grayish, trans- 
lucent, gelantinous “colloid” substance, 
while microscopically the wall was lined 
on its inner surface with a characteristic 
columnar epithelium which was ciliated 
in some cases. 

Shaver agrees with McLean in that 
these cysts have been found only in the 
third ventricle, which suggests their 
origin from some structure to be found 
only in that region. If they were only 


cysts of the choroid plexus one would 
expect to find them as frequently in other 
sites where the choroid plexus is present. 
He feels that the most reasonable ex- 
planation of the origin of these cysts is 
that they arise from the paraphysis, 
which is an embryonic structure derived 
from the fetal ependyma of the anterior 
portion of the roof of the third ventricle. 
The histological structure seems to sup- 
port this view, as tubules are frequently 
observed in their walls and suggest origin 
from a glandular structure. 

Tuberculomas of Brain 

Tuberculomas constitute a very small 
percentage of verified tumors of the 
brain. This fact and the general belief 
that surgical removal of these lesions 
meets with little success has led Buch- 
stein and Adson 23 to review the litera- 
ture and re-examine 12 of their own 
cases. In 6 of these, operation was per- 
formed. 

It is pointed out that the tubercle 
bacilli may reach the brain and its cov- 
erings in 3 fashions. The most obvious 
and direct route is by the growth of a 
contiguous lesion. It has been suggested 
that tubercle bacilli may pass from tuber- 
culous lesions in the nasal and pharyn- 
geal cavities to the cranial meninges by 
way of the perivascular lymphatic chan- 
nels accompanying some of the cranial 
nerves. No adequate proof, however, of 
such a migration has been presented. It 
is generally agreed that the great ma- 
jority of tuberculous lesions of the brain 
arise by metastasis via the blood stream 
from foci which may be confined to 1 
organ (usually the lungs) or may be 
generalized. 

The pathological characteristics of tu- 
berculoma are similar to those of tuber- 
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culous lesions in other organs. In the 
brain, tuberculoma are the product of 
mesodermal tissues, i. e , the meninges, 
the vascular tree, and the microglia. 
These authors concern themselves with 
focal tuberculous lesions, i. e , masses of 
tuberculous granulation tissue. 

From a clinical standpoint, tubercu- 
lomas may be divided into those which 
are asymptomatic and those associated 
with clinical evidence of intracranial dis- 
ease. The asymptomatic tuberculoma 
probably escapes detection because the 
brain is not examined or because the 
lesion is small, escaping detection or rec- 
ognition. The tuberculomas associated 
with symptoms of intracranial disease 
may be divided into 2 groups. In the 
large group, the symptoms are exclu- 
sively or predominantly those of tuber- 
culous meningitis. In these the tubercu- 
loma is more often small and multiple. 
In the smaller group, the symptoms are 
attributable to the tuberculoma itself. As 
is true, of other types of brain tumor, 
these may be localizing in character or 
simply indicative of increased intra- 
cranial pressure. 

These authors conclude that tubercu- 
lomas which produce symptoms of cere- 
bral tumor tend to occur at all ages and 
in persons who have but a single extra- 
cranial tuberculous focus, usually in the 
lungs, or the associated lymph-nodes. 
Tuberculomas that are associated with 
the clinical picture of meningitis, on the 
other hand, occur predominantly in the 
early years of life and in association with 
generalized tuberculosis. They state that 
these observations are, of course, to be 
regarded as trends and not as fixed 
rules. 

The meningeal tuberculomas are epi- 
dural tuberculoma ; pachymeningitis, ex- 
terna tuberculosa, tuberculoma of the: 
dura, and arachnoid tuberculoma (local- 


ized tuberculous leptomeningitis). These 
are relatively uncommon. Epidural tu- 
berculoma are favorable surgical lesions, 
since they rarely penetrate the dura to 
cause meningitis. Arachnoid tubercu- 
loma are considered as relatively favor- 
able subjects for surgical treatment by 
either extirpation or simple decompres- 
sion. When removed surgically, they 
must be excised with a margin of sur- 
i ounding brain tissue. 

Fibrocaseous (intraencephalic) tuber- 
culomas are the most commonly encoun- 
tered granulomatous lesions of the brain. 
These lesions occur as frequently during 
the first decade of life as during all the 
years thereafter ; are twice as frequent 
in men as in women ; are single in two- 
thirds of patients, and they occur as fre- 
quently in the posterior cranial fossa as 
in the entire supratentorial region. In 
only 20 per cent of cases does the tuber- 
culoma lie near or in contact with the 
surface of the cerebral convexities. The 
granuloma may become calcified. 

The surgical results show that tuber- 
culomas, within the cerebral hemispheres, 
can be removed successfully. In the 21 
cases of complete surgical excision, re- 
viewed by the authors, 1 patient died 
after the operation, 6 patients died at in- 
tervals varying from 11 to 24 months, 2 
of tuberculous meningitis, 3 of pul- 
monary tuberculosis, and 1 of a second 
tuberculoma of the brain. Tuberculoma 
in the cerebellum have not been removed 
without the development of tuberculous 
meningitis. The reason given by the au- 
thors, for the unsuccessful treatment of 
cerebellar tuberculomas is that the in- 
flammatory process extends along the 
interfolial septifms of pial tissue far be- 
yond the ostensible limits of the tumor. 
What appears, therefore, to be complete 
removal of such a tuberculoma will 
usually actually be incomplete. 
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Hyperostosing Meningiomas of 
Sphenoid Wing 

A rather interesting type of menin- 
gioma which primarily involves the sphe- 
noid wing and produces thickening of 
this bone and the roof of the orbit is 
discussed by Poppen and Horrax . 24 The 
tumor of the bone occasionally gives rise 
to a globular intracranial mass, but more 


ward. Roentgenograms verify the diag- 
nosis, since they demonstrate an eburna- 
tion of the pterional region. 

The histological features of this tumor 
are a notoriously slow growth and a 
tendency to remain primarily in the bone. 

Treatment consists in removal of all 
the diseased bone, as well as that por- 
tion of the tumor which involves the 



Fig. 1 — a. Modified coronal incision with osteoplastic flap outlined b. Greatly thickened pterional 
plate, orbital bone, and anterior clinoid ; demonstrating multiple burr openings, c. Greatly thickened 
orbital plate and inferior orbital plate with outlines of burr openings (Poppen and Horrax : Surg. 
Gynec. and Obst.) 


commonly is a flat tumor lying on the 
dura and is called meningioma en plaque. 
This type of lesion, because of the in- 
volvement of the bones of the orbit, pro- 
duces an exophthalmos. 

The clinical features of this lesion are 
a slowly developing exophthalmos with 
diminished vision of the eye, swelling in 
the temporal region, usually caused by 
tumor infiltration, frontal headache, and 
pain in the eye, forehead and temple. 
The exophthalmos may be slight or 
marked, is nonpulsating, irreducible, and 
the eye is displaced forward and down- 


dura and extends into the cranial 
cavity. 

The technical features which have 
been worked out by these authors are 
worthy of mention. The dura, after a 
craniotomy has been performed, is sep- 
arated from the orbital plate posteriorly, 
well over the greatly thickened sphenoid 
ridge, optic canal, and anterior clinoid, 
and also along the temporal bone later- 
ally. The temporal muscle, if not in- 
vaded with the tumor, is separated from 
the bone on the lateral surface of the 
orbit and pterional region. The thick- 
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ened bone is now removed with giant 
rongeurs as deeply toward the triangle 
of the ala magna as possible The greatly 
thickened and broad surface is honey- 
combed with the electric drill, and the 
interlacing remnants of bone removed 
with rongeurs The orbital plate is then 
removed with the use of the electric drill 
and rongeurs, care being taken so that 
the orbital capsule is not injured, since, 
if it is unintentionally opened, consider- 
able embarrassment is experienced be- 
cause of the protrusion of fat tissue 
Since the inferior wall of the orbit as 
well as the lateral walls are also greatly 
thickened, m the advanced cases, the 
burr again can be used to great advan- 
tage, the burr openings being made close 
to each other, so that the partitions left 
may be removed readily with the ron- 
geur In this manner, all the bone may 
be removed from the orbital roof, side 
wall, and greater sphenoid wing to the 
superior orbital fissure The portion of 
greatly thickened bone which covers the 
optic foramen and the greatly thickened 
anterior clinoid remain In a few pa- 
tients, the hyperostosis over the anterior 
clinoid may resemble a turret and be 2 
to 3 cm m thickness It readily can be 
understood that if any of the vision is 


to be restored, this bone must be re- 
moved, and naturally, this step is the 
most hazardous To remove the bone 
safely, a special drill about 2 mm m 
thickness was made with an adjustable 
sleeve so that the depth could be gauged 
readily With this drill attached to the 
electric motor, many small openings are 
made 2 to 3 mm apart, within a few 
millimeters of the entire thickness of the 
bone The greatly weakened structure is 
then removed by the judicious use of 
the mallet and chisel, small fragments 
breaking off without much jar or danger 
of breaking into a sinus In this manner, 
the entire anterior clinoid is removed, 
and the superior orbital fissure and optic 
canal are left well decompressed The 
orbital capsule is then widely opened and 
the mtraorbital tissues are allowed to 
protrude They are examined for the 
presence of tumor The incision should 
start over the annular ligament of Zmn 
and be carried upward, since m this way 
the protruding tissues do not interfere 
with completing the opening of the cap- 
sule The dura is opened and if a tumor 
is present, it is removed, or if only a 
thin granular layer of tumor is found, 
it is thoroughly eschared with electro- 
coagulation. 


SPINAL CORD TUMORS 

By Robert A Groff, M D 


Tumors of Foramen Magnum 
Tumors which arise in the region of 
the foramen are uncommon, but are in 
the great majority of instances benign 
lesions The types most frequently en- 
countered are meningiomas, and neuro- 
fibromas, although malignant growths 
may occur 

The syndrome of tumors m this loca- 
tion has been discussed by Weinberg, 25 


who reports 2 cases and reviews the lit- 
erature According to this author, the 
most significant clinical feature of these 
patients, which should bring into consid- 
eration this diagnostic entity, is pam in 
the cervical region, at times in the occi- 
pital region, tending to extend down 
both arms to the elbows and aggravated 
by musclar efforts involved m cough- 
ing, sneezing, and other exertions. The 



790 


SURGERY 


march of symptoms otherwise seems to 
depend on the extent of the tumor and 
the direction of growth. When these tu- 
mors project into the posterior fossa, 
symptoms of intracranial pressure occur, 
such as nystagmus, papilledema, vertigo, 
ataxia, past-pointing, and asteriognosis. 
Signs which may be present but are not 
especially characteristic of spinal cord 
tumors are high or moderately high pro- 
tein levels in the spinal fluid, partial or 
complete spinal block, paresis, of infra- 
buccal facial nerves, atrophy of the mus- 
cles of the upper extremities, and speech 
difficulties. 

The author points out that the early 
recognition of these tumors affords a 
greater chance for removal, with lower 
morbidity statistics. 

Cervical Cord Tumors 

A series of 91 tumors of the cervical 
portion of the spinal cord has been re- 
viewed by Craig and Shelden. 26 This 
paper is important for 2 reasons, i. e., 
( 1 ) tumors of the cervical portion of the 
spinal cord are not common, and (2) 
the signs and symptoms of these tumors 
are sufficiently characteristic to lead to a 
diagnosis. 

The types of tumor represented in this 
series of 91 cases are as follows : Extra- 
dural tumors, 22 (12 were neurofibro- 
mas, 6 were protruded intervertebral 
discs, 2 were chordomas, 1 was a tuber- 
culoma, and 1 was a granuloma) ; 44 
intradural tumors ( 1 angiomatous varix, 
2 hemangioendotheliomas, 4 hemangio- 
mas, 16 neurofibromas, and 21 meningio- 
mas) ; 19 intramedullary growths, 6 
intra- and extradural growths. All were 
neurofibromas of the so-called dumbbell 
type. 

The signs and symptoms of cervical 
cord tumors which are of special impor- 
tance, according to these authors, are 
pain in the neck, as an early symptom, 


muscular weakness beginning in the 
arms but may involve the legs as a pro- 
gressive symptom, and dissociation of 
anesthesia as a constant accompaniment 
of all types of lesions of the cervical por- 
tion of the cord, but not in itself diagnos- 
tic of any 1 type of lesion. Sphincter 
disturbances of variable degrees were 
present in many of their cases but were 
not of diagnostic or localizing value. 

The authors employ a hemilaminec- 
tomy on the side of the tumor for expo- 
sure and removal. They feel that this 
operation gives adequate exposure with- 
out sacrificing the stability of the ver- 
tebral column. 

Herniation of the Nucleus Pulposus 
and Hypertrophy of the 
Ligamentum Flavum 

The intervertebral disc and ligamen- 
tum flavum have been receiving consid- 
erable attention in the literature during 
the past several years. The cause for 
this sudden interest is the establishment 
of the relationship of low-back pain and 
sciatica to the structures when they be- 
come diseased. This relationship has 
been proven by the relief of pain follow- 
ing the removal of a herniation of the 
nucleus pulposus and or hypertrophy of 
the ligamentum flavum. The wealth of 
material relating to this subject in the 
literature affords a rather thorough re- 
view of present knowledge about these 
structures and the part they play in the 
production of sciatica and low-back pain. 

Anatomy and Physiology — Accord- 
ing to Naffziger, Inman and Saunders, 27 
the space between each 2 vertebral bodies 
is occupied by the intervertebral fibro- 
cartilaginous disc. The intervertebral 
discs vary in vertical thickness in differ- 
ent parts of the vertebral column. They 
are thinnest from the third to the sev- 
enth thoracic vertebra and thickest in 
the lumbar region. In both lumbar and 
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cervical regions each disc is thicker an- 
teriorly than posteriorly, in this wise as- 
sisting in the production of the anterior 
convexities which characterize the verte- 
bral column in these regions. In the 
thoracic region, the reverse occurs in 
the correspondence with its anterior con- 
cavity. 

Histologically each disc consists of 3 
parts. The first portion is composed for 


is a soft, pulpy, elastic center which is 
called nucleus pulposus. It serves as an 
elastic ball-bearing, changing in shape 
and position as the force and stress de- 
mand of it. In the lumbar region, the 
nucleus pulposus is placed a little dorsal 
to the center of the disc, and in flexion it 
tends to move in a still more dorsal di- 
rection. The third portion of the disc is 
the cartilaginous plates which are the 


Sulcus ner»vi 
LigaroerAum 


Junction of 
mlerlam inar> 
and capsular* 
portions of 
li^amentum 
flavum 





Fig. 2 — Dissection of right posterolateral wall of vertebral canal in lumbar region Attach- 
ments and extent of ligamenta flava clearly shown. (Naffziger, Inman and Saunders Surg. Gynec. 
and Obst.) 


the most part of oblique and spirally ar- 
ranged fibers passing from 1 vertebra to 
the other. In section, this portion is ar- 
ranged in a series of concentric lamellae 
and has received the name of annulus 
fibrosa lamellasus or fibrosus. The annu- 
lus is attached into the substance of the 
bone by the fibers of Sharpey. It is fur- 
ther supported by a very wide well- 
defined anterior longitudinal ligament, 
and a less well-defined posterior longi- 
tudinal ligament, giving support in the 
center only. The second part of the disc 


bearing surfaces of the contiguous cen- 
ters, thus giving a drum-like form, ac- 
cording to Schmorl. 

The ligamenta fiava , on the other 
hand, consists predominantly of yellow 
elastic tissue. This ligament extends be- 
tween the laminae to which it is attached, 
and this attachment is marked by a 
groove in the bone. The lateral exten- 
sions of the ligament blend with the cap- 
sule of the interarticular joint, separat- 
ing this structure from the neural canal, 
and are attached to the pedicle of the 
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vertebra above and below. The free edge 
of the ligament forms approximately 
one-half of the intervertebral foramen 
through which the spinal nerves pass 

(Fig. 2). 

From this anatomical description, the 
mechanism for pain production, when 
a nucleus pulposus herniates posteriorly 
or a ligamentum flavum becomes hyper- 
trophied, readily can be seen. The re- 
sultant pathology causes pressure upon 
the spinal nerve-roots. Since this type 
of pathology occurs most frequently in 
the lumbar region, it is associated with 
low-back pain and sciatica. 

Etiology — Most authors assert that 
the cause for either disease entity is 
trauma, although the herniation of the 
nucleus pulposus may occur spontane- 
ously. Love and Walsh, 28 in an analysis 
of 500 cases, report a positive history 
of trauma in 58 per cent. Naffziger, 
Inman, and Saunders 27 ascribe the 
hypertrophy of the ligamentum flavum 
to rupture of fibers with repeated 
trauma, scar formation, and subsequent 
hypertrophy of the scar. 

Neurological Signs and Symp- 
toms — According to Spurling and 
Grantham, 29 the location of the pro- 
truded nucleus pulposus or hyper- 
trophied ligamentum flavum can be 
recognized clinically. The signs and 
symptoms which they give are as 
follows : 

Lumbar III: 

1. Disability of the lower part of the back 

(with local tenderness at the third 
lumbar spine and reduction of lumbar 
lordosis). 

2. Positive Lasegue sign. 

3. Positive Naffziger sign (producing 

paresthesias in the fourth and fifth 
lumbar dermatones). 

4. Reduction or absence of knee-jerk, with 

an unchanged ankle-jerk. 

5. Hyperesthesia and paresthesia in the 

fourth and fifth lumbar dermatones. 


Lumbar IV : 

1 Disability of the lower part of the back, 

with stiffness of the lumbar portion 
of the spine. 

2 Local tenderness at the level of the 

fourth lamina with reduction of lum- 
bar lordosis. 

3. Positive Lasegue sign. 

4. Positive Naffziger sign — paresthesias 

involving the fifth lumbar and first 
sacral, possibly second sacral derma- 
tone. 

5. Uninvolved ankle- and knee-jerks. 

6 Hyperesthesias and paresthesias in the 
fifth and first sacral dermatones. 

Lumbar V: 

1. Disability of lower part of back, with 

absence of lumbar lordosis, and local- 
ized tenderness to pressure over fifth 
lumbar vertebra. 

2. Positive Lasegue sign. 

3. Positive Naffziger sign — producing 

paresthesias radiating into first and 
second sacral dermatones. 

4. Diminished or absent ankle-jerk 

5. Hyperesthesia involving the first and 

second sacral dermatones. 

These authors attest these signs and 
symptoms by the fact that they have 
operative verification of a number of 
patients without lipiodol assistance. 

Stookey 30 states that herniation of 
the nucleus pulposus in the cervical 
region produced 2 types of clinical 
syndrome. 

The first is in those patients where 
the protrusion is small and in the mid- 
line, bilateral pressure is exerted on the 
ventral horns of both sides and on both 
ventral roots, giving rise to bilateral 
signs referable to the ventral gray col- 
umns, without evidence of compression. 
This picture causes focal atrophy and 
cross-dissociated sensory changes. Uni- 
lateral root pressure is characterized by 
unilateral focal atrophy and focal pain 
without signs of involvement of the long 
fiber tracts. 

The second syndrome is produced by 
large herniations where the symptoms 
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and signs are indistinguishable from a 
ventral tumor of the spinal cord. 

Symptoms may be constant or inter- 
mittent. In Walsh and Love’s 28 series, 
84 per cent of the 500 cases had peri- 
odicity of pain. A similar reference to 
intermittent pain is made by Macey 31 
This author also offers the explanation 
for the attacks of pain by the fact that 
the nucleus pulposus may at 1 time be 
herniated and at another time in normal 
position. 

Location — The greater number of 
herniations of the nucleus pulposus are 
in the lumbar region and chiefly of the 
third, fourth, and fifth lumbar inter- 
vertebral disc. They may, however, oc- 
cur in the thoracic and cervical region. 
So far as can be determined, hyper- 
trophy of the ligamentum flavum has 
occurred only in the lumbar region. 27 

X-ray Diagnosis — From the re- 
ported articles, plain films of the spine 
do not give any information. A con- 
trast medium is necessary to demon- 
strate these lesions on the x-ray film. 
Some authors prefer air (Chamberlain), 
while others prefer lipiodol ( Macey, 
Naffziger, Stookey). Spurling and 
Grantham claim that in most patients 
contrast media is not necessary. 


Treatment — The operation of lami- 
nectomy has proven to be the treatment 
of choice. All authors report favorable 
results. Macey 31 states that the articular 
facets should be preserved during the 
operation. Walsh and Love, 28 Hamby, 32 
and Stookey 30 prefer hemilaminec- 
tomy and the former writers report 1 
case in which the disc was removed 
without taking away any bone. Mixter 
and Barr 33 do a partial laminectomy, 
removing part of the lamina above and 
part of the lamina below the involved 
intervertebral disc. It is the Reviewer’s 
opinion that a laminectomy is preferable 
to hemilaminectomy, since it is just as 
important to remove the ligamentum 
flavum as the herniation of the nucleus 
pulposus and, further, both sides should 
be inspected. 

Walsh and Love report 5 recur- 
rences, all at the site of the previous 
operation. Pennybacker 34 states that in 
some patients the herniation is due 
to a protrusion of the annulus fibrosa, 
and the results of operation are not as 
satisfactory as in herniation of the 
nucleus pulposus. With present knowl- 
edge, he feels that the 2 conditions can- 
not be differentiated. 


PERIPHERAL NERVES 

By Robert A. Groff, M.D. 


Nerve Regeneration 
Some interesting studies have been 
made by Young 35 and his associates 
upon the regeneration of peripheral 
nerves. These studies give valuable 
information in formulating the best 
surgical treatment. 

Young found in experiments on rab- 
bits that the central stump grew at the 
rate of nothing, in cases in which a 


bulb was formed, to 0.4 mm. a day. 
The average rate of growth was 0.2 
mm. a day. The peripheral stump, on 
the other hand, showed a rate of growth 
from 0.45 mm. to 1 mm. a day. The 
peripheral stump, therefore, grows more 
rapidly than the central stump, a fact 
which heretofore has been overlooked. 

When a gap of not more than 2 cm. 
exists between the 2 stumps, the rate 
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of growth may be as much as 0.77 mm. 
to 1.3 mm. a day. In this study, the 
authors felt that the majority of the 
growth occurred from the peripheral 
stump. 

The authors state that the Schwann 
cells from the peripheral stump can and 
do adequately bridge gaps between the 
cut end of the nerves. They have the 
impression that there is some attracting 
and accelerating force exerted by the 
central stump on the cells of Schwann. 
It is important to realize the part 
played by these cells in regeneration 
when instituting treatment. 

Experiments were made with differ- 
ent types of grafts such as autografts, 
predegenerated autografts, homografts, 
stored homografts, and alcohol-fixed 
homografts, to determine their effect on 
regeneration. The results of this work 
led the authors to conclude that the 
ends of the nerve should be guarded 
against pinching or other maltreatment. 
Thin autografts insured the best results 
and a cable graft of several thin strands 
was probably better than a single thick 
graft. The importance of this study 
lies in the fact that successful regenera- 
tion depends on the active contribution 
of the living Schwann cells of the 
peripheral stump, and the grafts should 
be treated as a living thing. 

Fibrin. Suture of Peripheral Nerves 

Young and Medawar 36 have pre- 
sented a method by which cut nerve- 
ends can be held together by a con- 
centrated coagulated blood plasma. The 
advantages of this method are the re- 
duction of difficulties of nerve suture, 
minimizes the disorganization of the 
fibers which is likely to be caused by 
sutures, and the growing fibers are 
more likely to grow directly between 
the ends of the cut nerves without devi- 
ation, according to these authors. 


The method consists in holding the 
nerve-ends together and pouring around 
them plasma which has been mixed 
with strong tissue-extract. The plasma 
firmly jells in 1 to 2 minutes and holds 
the stumps together. Subsequently, the 
plasma dissolves away but not until 
sufficient time has elapsed to permit a 
free passage of nerve-fibers and a firm 
union. 

Ordinary plasma does not form a jell 
which is strong enough to maintain 
fixation under tension. Cockerel plasma 
has proved the best. Blood is with- 
drawn from the carotid artery through 
oiled cannulas into large centrifuge 
tubes. These are packed in ice for 10 
minutes and then spun. The super- 
natant plasma is stored in waxed test- 
tubes on ice and keeps for at least 6 
weeks. The animal should be starved 
for 36 hours before. No heparin need 
be used. The concentration is effected 
by the precipitation of fibrinogen (with 
prothrombin) from part of the plasma 
and by its resolution in a smaller vol- 
ume. The concentration thus concerns 
only the protein constituents. Mellan- 
by’s method is used, 1 volume of plasma 
being mixed with 9 volumes of redis- 
tilled water and then slowly with from 
0.1 to 0.15 volume of a solution of 
acetic acid in redistilled water contain- 
ing 1 per cent by volume. The fibrinogen 
forms a flocculate, which is centrifuged 
out after standing for 5 minutes. The 
supernatant fluid is discarded and re- 
placed with water, which is also taken 
off with a fine pipette. The fibrinogen 
may now be either used directly or 
stored under distilled water at 4° C. 
It keeps for at least 10 days. Before 
use, the fibrinogen is dissolved in 
plasma — not in saline solution, because 
in the presence of serum, the fibrin clot 
is stronger and much more stable. The 
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quick and even coagulation of the 
plasma is ensured by mixing it thor- 
oughly just before application with not 
more than a one-tenth of its volume of 
a concentrated tissue-extract. Chicken- 
embryo extract in saline solution (2 cc. 
for a 10-day embryo) is satisfactory. 

The resulting plasma mould about 
the nerve stumps acts as a protectorate 
and little or no plasma comes between 
the nerve-ends. Thus, an ideal situation 
is presented in that no barrier is set 
up to inhibit the growth of both the 
peripheral and central ends of the nerve. 
This method is especially valuable in 
suturing of small nerves. 
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ORTHOPEDICS 

Edited by John Royal Moore, B.S., M.D. 


STATIC DISABILITIES 

By John G. Kuhns, M.D. 


Static disabilities are occupying an in- 
creasingly important place in the field of 
public health, particularly in the present 
attempt to secure the best possible physi- 


cal fitness in the people of the nation. 
Educators and public health officials 
have sought methods of preventing these 
disabilities during childhood. While some 
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progress has been made by more care- 
ful examinations by school physicians, 
followed by treatment through special 
exercises to secure better coordination 
and balance in the supporting structures 
of the spine, the majority of children 
are growing up with bad posture associ- 
ated with static disabilities in various 
parts of the body. 

More recently it has been shown that 
a more effective attack can be made to 
prevent these disabilities by starting in 
infancy. The proper resistance of the 
muscular structures of the body to the 
force of gravity is developed through con- 
ditioned reflexes. These can be formed 
in infancy before bad habits of carriage 
have been learned. For this, it is neces- 
sary that the baby lie flat on a firm bed 
so that the spine is straight in recum- 
bency. Sitting should only be permitted 
when the child is strong enough to do 
it without assistance. When sitting, the 
back should be straight without any for- 
ward bowing of the spine. A firm pillow 
can be used for support against the 
back. Standing should be permitted only 
when the child is strong enough to do so. 
Then he should be encouraged to hold 
the head erect, the chest up, the abdo- 
men in, and to point the feet forward 
without placing the foot in valgus. To 
give instruction in these things takes 
very little extra time on the part of the 
mother or nurse. By the time the child 
is walking well, proper habits of car- 
riage, with correction of any early static 
deformities, will have been obtained. 

If static disabilities are not corrected 
early in the growing years, permanent 
osseous deformities may develop. One 
of the commonest places for this to 
occur is in the spinal column. The verte- 
brae are dependent to a large extent 
for their normal growth upon the 
stresses and muscular pulls that come 
upon them. If the spine is used habit- 


ually with an increase in the antero- 
posterior curves or with a lateral curve, 
the vertebrae will grow to fit this posi- 
tion and a permanent slight wedging of 
the vertebrae will result. In like manner, 
the scapulae will become more convex 
on their flat surface to fit the changed 
contour of the thoracic cage. Because 
the center of gravity is displaced for- 
ward, an internal rotation occurs m the 
necks of the femora and at the knee. 
Here, too, lasting deformity can occur 
from faulty statics during growth. 

Symptoms the result of static deform- 
ities during childhood usually present 
themselves as fatigue, muscular aches 
and more or less obvious deformities. It 
is only in adult life that a great number 
of vague symptoms are found which are 
now known to be caused by static dis- 
turbances. A large number of the back- 
aches seen particularly in industry, have 
their origin in a faulty mechanical use 
of the back. In low-back injuries the 
twist or unguarded movement, which 
results so often in pain and muscular 
spasm, is only the final episode where 
the lumbar spine has been used at the 
extreme of extension for a long time. 
In many of the other pains referred to 
the surface of the thorax and abdomen 
it has been shown that they have no rela- 
tion to the viscera within, but are the 
result of irritation of the intercostal 
nerves. The cause of this irritation of 
the nerves was found to be faulty pos- 
ture, the symptoms disappearing when 
the posture was corrected. On further 
study of these pains it has been found 
that the source of irritation was fre- 
quently located in the costovertebral 
joints 1 which are quite close to the 
intercostal nerve roots at their point 
of emergence from the neural foramina. 
Strain of these joints from a downward 
displacement of the ribs when the body 
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is used badly leads to irritation of the 
nerves. 

Cardiologists have come to recognize 
the increased burden that is placed upon 
the pulmonary circulation when serious 
static deformities affect the thorax. They 
have given it the name cardiopulmonary 
syndrome. The chain of events that leads 
to right-sided heart-failure is somewhat 
as follows : The flattening of the chest 
leads to decreased vital capacity and to 
nonexpansion or decreased expansion 
of a number of the alveoli. This in itself, 
as in funnel chest and scoliosis, leads to 
interference with the normal flow of 
blood in the parenchyma with passive 
congestion. Pressure in the pulmonary 
arteries increases with hypertrophy and 
eventual failure of the right side of the 
heart. 

In the treatment of deformities of the 
thorax, which can lead to circulatory 
interference, whether these deformities 
are congenital or acquired, the princi- 
ples originally described for the correc- 
tion of static disabilities are helpful. By 
the correction of faulty body me- 
chanics and the continuance of breath- 
ing exercises for several years, most 
symmetrical deformities of the thorax 
can be corrected and the asymmetrical 
ones can be improved. The mechanism 
which corrects these deformities is the 
pull of the diaphragm and the accessory 
respiratory muscles upon the thoracic 
cage. In normal deep breathing the ribs 
are rotated outward and upward and the 
sternum is lifted upward and forward. 
If the diaphragm is low, as is often 
found in faulty body mechanics, the 
lower part of the sternum is pulled 
directly inward in breathing. 

The problem of static disabilities is 
closely related to the proper develop- 
ment and function of the feet. This has 
been shown in a number of recent con- 
tributions . 2 ’ 3 In the usual valgus de- 


formity, the commonest evidence of 
weakness in the foot, the valgus deform- 
ity usually is related to faulty posture . 4 
With the increase of lumbar lordosis and 
with the increased forward inclination 
of the pelvis, the center of gravity is 
shifted anterior to the acetabuli. To 
compensate for this shifting of the weight 
thrust, the femoral columns rotate in- 
ternally so as to come more squarely 
under the weight. Since no rotation is 
possible at the knee or ankle joints, the 
internal rotation of the shaft of the leg 
is accompanied by an adjustment in the 
posterior tarsal joints, producing a val- 
gus of the os calcis and a prominence 
of the inner side of the foot. The fore- 
foot, by this movement, is pushed into 
eversion and abduction. This process 
can be seen most readily in slender chil- 
dren. But the combination of bad pos- 
ture and weak feet is also the most com- 
mon type in adults. 

There are other, somewhat less com- 
mon, types of weakness in the foot. One 
type is the result of structural changes 
in the bones or muscles. A valgus of 
the posterior part of the foot may result 
from a contracture of the tendo Achillis. 
When this heel cord is short, there is 
difficulty in getting the heel to the ground 
in walking and to make up for this 
shortness the os calcis turns in a valgus 
direction. In women, this shortness is 
produced and then compensated for by 
high heels. In such cases, foot strain 
results when low heels are worn. An- 
other fairly common structural change 
is a relative shortness of the first meta- 
tarsal bone. This causes the weight 
which should normally be borne on the 
first metatarsal head to be shifted to 
the second metatarsal or the more lateral 
metatarsal bones, resulting first in strain 
and discomfort in the forepart of the 
foot and with strain coming later in the 
whole foot. 
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It is appropriate at this point to men- 
tion the changing concept in the com- 
monest developmental change in the tar- 
sal bones, ?. e., Kohler’s disease of the 
tarsal scaphoid. In this condition the 
scaphoid bone becomes thinner than 
normal, almost coin-shaped, and in roent- 
genograms it casts a much denser shadow. 
The cause is unknown, but the weight of 
evidence suggests that the condition is 
produced by a circulatory disturbance. 
It is sometimes found in children who 
complain of pain and stiffness in the mid- 
foot, but it is seen just as frequently in 
children who have no symptoms. Studies 
of these children for a period of several 
years show that this is a self-limited con- 
dition, with complete anatomical restora- 
tion in practically every instance. If 
symptoms are troublesome in this condi- 
tion they can be relieved readily by 
strapping or by a support worn under 
the toot, holding up the arch under the 
scaphoid bone. 

Related to this, but a more serious 
condition, is “march foot ’’ and infraction 
of the second metatarsal bone. Both of 
these conditions are related to faulty 
statics. March foot, has been described 
as an incomplete fracture and as a twist- 
ing of the metatarsal bones ; fatigue and 
nutritional disturbances have also been 
looked upon as causes. Infraction of the 
second metatarsal bone was thought to 
be an epiphyseal disturbance but more 
recent evidence points to an incomplete 
fracture from various causes. In both 
of these disturbances treatment is the 
same as for a fracture, i. e., temporary 
avoidance of weight bearing followed 
by a plate or pad which gives support 
just back of the metatarsal heads. 

Another type of disability in the foot 
is the arthritic foot. Practically every 
disability of the feet that has not been 
cared for before middle life will show 
arthritis. The most serious of these will 


be found associated with a generalized 
rheumatoid arthritis. Often, avoidance 
of weight bearing for a month or 
longer is necessary to bring about a 
subsidence of symptoms. Here, every- 
thing that produces strain must be elim- 
inated. This includes correction of 
faulty posture, strengthening of the 
supporting muscles of the feet and 
proper alignment of the foot with what- 
ever support is required, i. e., plates, 
braces, strapping. At the same time, 
the general arthritis should be treated. 
Most of these individuals with arthritis 
involving the feet can be so improved 
that they can again follow their occupa- 
tion. Where much deformity of the 
foot has occurred from a severe arthritis 
of long duration, manipulation or op- 
eration may be required to secure a 
good weight-bearing position. 

In older persons circulatory ineffi- 
ciency in the extremities often first 
makes itself evident by pain in the feet. 
The circulatory disturbance leads to 
muscular weakness which secondarily 
produces weakness and strain in the 
feet. The cramp-like pains in the mus- 
cles, the intermittent claudication, is also 
at times mistaken for foot strain. This 
circulatory disturbance is commonly the 
result of arteriosclerosis, Buerger’s dis- 
ease or Raynaud’s disease. In the treat- 
ment of these diseases, proper balance 
and support of the feet will help much 
in maintaining a satisfactory local cir- 
culation and often prevent the develop- 
ment of symptoms. Here, too, correc- 
tion of the faulty posture is a helpful 
measure' in improving the circulation of 
the whole body. In all patients who 
complain of disability in the feet, the 
circulation of the feet should be deter- 
mined. 

A resume of the newer knowledge of 
the foot would be incomplete without a 
discussion of proper shoes. With an in- 
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creasing number of urban dwellers walk- 
ing all their lives on hard surfaces has 
come an increase of disabilities of the 
foot. It has been found by those who 
treat these disabilities that feet with- 
stand walking on pavements better if 
the sole of the shoe is thick and firm; 
that rubber and thin flexible shoes very 
commonly aggravate this disability. 
Other studies with motion-picture cam- 
era and electrical recording apparatus 
have attempted to determine the best 
type of heel and the general configura- 
tion of the shoe. The evidence so far 
obtained suggests that the following is 
the best type of shoe : 

An oxford is the best style for giving 
support and for holding the foot. Ortho- 
pedists are agreed that no greater sup- 
port is given by a high shoe or boot. 
The heel of the shoe should be 1 inch or 
less for men, not more than 1% inches 
for women, and should have a wide base. 
It should not be pointed and narrow. 
The sole should have a straight inner 
border, since a narrowing at the toe 
leads to a deformity of the great toe 
joint, a crowding of the forepart of 
the foot, and eventual strain. The box 
should be fairly high, so that a small 
amount of flexion of the toes is possible. 
If the toes are pushed down, an atrophy 
of the lumbrical muscles, which hold 
up the so-called anterior arch, will re- 
sult. The shoe should be at least y 2 inch 


longer than the great toe, since the foot 
lengthens when weight is borne. The 
width of the shoe should be such that 
in standing the leather presses against 
the sides of the foot comfortably. The 
vamp should be loose enough that the 
arch is not depressed when the shoe is 
laced snugly. It has been suggested that 
if the sole is cut m well on the inner 
side at the instep, more support will be 
given to the long arch; most shoes are 
made this way but the Reviewer does 
not have definite evidence on this point. 
For wear on hard floors and pavements, 
a thick stiff sole is most comfortable. 
Some manufacturers insert a thin plate 
of steel to add to the stiffness of the 
counter, but this is not essential. The 
heel of the shoe should be well-cupped, 
since the lower surface of the human 
heel is not a plane surface. The back 
of the shoe should come in to fit snugly 
just above the os calcis. This is the 
place where most shoes do not fit well, 
particularly in children. This is a fre- 
quent cause of blisters, and bursitis in 
this region, as well as being unsightly. 
There is no one perfect shoe. Most shoe 
manufacturers have co-operated in mak- 
ing good shoes to as great an extent as 
demand and fashion have permitted. The 
varying prices of shoes depend upon the 
quality of the leather used, less wear 
being expected from the cheaper ones. 


DISLOCATIONS AND FRACTURES 

By John Royal Moore, B.S., M.D. 


Amputations 

High Ligation of Femoral Vein 
in Amputation of Lower Extremity 
— In a review of 171 cases of amputa- 
tion, Veal 8 found the mortality was 39.1 
per cent, a majority of deaths being due 


to pulmonary complications. This mor- 
tality rate for amputation was high and 
out of proportion to other operative pro- 
cedures. 

After a study of the anatomy of the 
leg in relation to blood supply and of 



800 


SURGERY 


TABLE I 

Results of Treatment in 85 Cases of Fresh Compound Fractures 



Sultanilamide Therapy 

No Sulfanilamide 



Cases 



Cases 


Results 










Average 



Average 


Number 

Per Cent 

Time 

Number 

Per Cent 

Time 




(Months) 



(Months) 

Not infected 

25 

71 4 


33 

66.0 


Union 

18 

51 4 

3 1 

28 

56.0 

2 7 

Nonunion 

4 

11.4 


3 

6.0 


Incomplete 

3 

8 6 


2 

4.0 


Infected 

10 

28 6 


14 

28 0 


Union 

4 

11 4 

2 7 

8 

16 0 

5 0 

Osteo 

0 

0 0 


2 

4.0 


Nonunion 

3 

8.6 


0 

00 


Amputation 

3 

8 6 


2 

40 


Incomplete 

0 

0 0 


2 

40 


Died. . 

0 0 

0.0 0.0 


3 3 

6.0 6 0 


Totals 

35 

100 0 


50 

100.0 



the autopsy findings in patients who had 
submitted to amputation, it was believed 
that the pulmonary complications could 
be explained on the basis of embolic 
phenomena. The femoral vein was de- 
void of tributaries up to the deep pro- 
funda in many specimens examined. This 
resulted in thrombosis up to the deep 
profunda and some extension of the 
thrombus into the junction of these 2 
vessels. This was conducive to the for- 
mation of the emboli. 

High ligation of the femoral vein just 
distal to the saphenofemoral junction 
was advised. Amputations following 
this procedure in 28 consecutive cases 
bore out the theory by the lowered mor- 
tality. 

Compound Fractures 

Treatment — Sulfanilamide and In- 
ternal Fixation — Fifty-four cases were 
reviewed by Campbell and Smith 9 in 
which the patients received sulfanila- 
mide as a prophylactic measure. These 
patients were divided into 3 groups: 


(1) Fresh compound fracture; (2) old 
compound fractures with a previous in- 
fection; and (3) compound fractures 
with an active draining infection. In 
the first group from % to % ounce (15 
to 20 Gm. ) of sulfanilamide crystals 
were placed directly into the compound 
wound, and the wound was closed with- 
out drainage. After 24 hours, sulfanila- 
mide was continued by mouth, 15 to 20 
grains (1 to 1.3 Gm.) every 4 hours. 
For comparison, Campbell and Smith 
used a control group of 33 cases m 
which sulfanilamide was not employed. 
Table I gives the results of this study. 

An analysis of Table I shows that the 
percentage of infections in the control 
group and in the sulfanilamide group 
was approximately the same. The aver- 
age period of union, however, in the 
sulfanilamide group wherein infection 
developed was 2.7 months as compared 
with 5 months in the control group. This 
suggests that sulfanilamide is ' definitely 
instrumental in arresting infection. 
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TABLE II 


Results 

Mild Fractures 

Moderate Fractures 

Severe Fractures 

No Internal 

F lxation 

Internal 

Fixation 

No Internal 
Fixation 

Internal 

F lxation 

No Internal 
Fixation 

Not infected 

8 

6 

0 

5 

6 

Union 

6 

4 

0 

4 

4 

(Average time, 






months) 

(3 6) 

(2 4) 


(3 5) 

(3 0) 

Nonunion 

0 

2 

0 

1 

1 

Too early 

2 

0 

0 

0 

1 

Infected 

0 

1 

1 

4 

4 

Union 

0 

1 

0 

1 

2 

(Average time, 






months) 

(10) 



(4 0) 

(3 0) 

Nonunion 

0 

0 

1 

2 

0 

Amputation 

0 

0 

0 

1 

1 

Gas gangrene 

0 

0 

0 

0 

1 

Totals. 

8 

7 

1 

9 

10 


Table II gives the results of treatment 
with sulfanilamide in mild, moderate, 
and severe fresh compound fractures 
In old compound fractures with la- 
tent or potential infection, the authors 
found the following results 


TABLE III 


Results 

Internal Fixation 
No Postoperative 
Infections 

No Fixation 

No Postoperative 
Infections 

Cases 

Average 

Time 

Cases 

Average 

Time 

Union 

Too early 

3 

1 

5 months 

2 

1 

3 months 

Totals 

4 


3 



The authors reviewed 12 cases of 
compound fractures with active infec- 
tion in which treatment with sulfanila- 
mide was employed The results were 
practically the same whether or not in- 
ternal fixation was used There was 
very little difference m the average 
period of union between those with and 
without fixation. 


The authors believe that the evidence 
presented does not prove definitely that 
sulfanilamide either is or is not a 
preventive of infections in compound 
wounds, but that the present impression 
is favorable 

Key and Burford 10 experimented on 
15 rabbits and 12 dogs to ascertain 
whether sulfanilamide crystals placed in 
the wound of a compound fracture after 
debridement would reduce the percen- 
tage of infections, or delay the healing 
of the fractures Symmetrical fractures 
were produced m both forelegs, the 
right legs being pocked with crystals 
of sulfanilamide, while the left leg frac- 
tures were left alone They concluded 
that from the x-ray appearance, the 
microscopic sections and the time of 
union, sulfanilamide tends to lessen the 
danger of infections and does not per- 
ceptibly interfere with union of the soft 
parts of the wound. 

Estes 11 reports 25 open fractures 
treated with Dakin’s solution for pri- 
mary irrigation Five of these were 
treated by packing wide open with vase- 
line gauze, 10 had complete closure of 
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the wound; 9 had the wound sutured 
and drained ; and 1 had the Carrel- 
Dakin treatment He concludes that an- 
tiseptics are of value in skin disinfection, 
but are seldom necessary m the treat- 
ment of the wound itself An antiseptic 
would be an added safeguard in anaero- 
bically or soil-contaminated wounds but 
that is all. 

Cannaday 12 advocated the primary 
closure of traumatic -wounds. The 
technic is as follows * 

The routine application of a first aid 
sterile compress of gauze which may or 
may not be saturated with an antiseptic 
solution; thorough splinting of the part 
is absolutely necessary for satisfactory 
transportation of the patient The 
method in general use for the cleaning 
up of a compound fracture includes the 
free use of liquid green soap and 
warm water. Shaving about the wound 
is followed by prolonged and thorough 
irrigation of the laceration with large 
amounts of saline solution. The skin 
about the laceration is painted with some 
antiseptic, the area is draped, and an 
extremely thorough but conservative 
debridement is done, including grossly 
contaminated bone which can be pared 
away by the use of the chisel or rongeur. 
If possible, the fracture is reduced, 
after which the skin wound is closed 
if it is practical to do so In case there 
is much dead space or likelihood of an 
accumulation of serum, the suturing is 
done lightly in interrupted fashion so 
that any accumulation of fluid can drain 
out by seepage between the sutures 
After a painstaking debridement, the 
wound is irrigated again with warm 
saline and a cast applied. 

A review of war fractures treated by 
the closed method of reduction is given 
by Soulie and Linares 18 They reported 
a total of 389 cases of war fractures 
treated by the closed method of reduc- 


tion either immediately or delayed The 
indications for the early closed treat- 
ment are ( 1 ) Reduction within 6 hours 
after the injury and (2) complete ex- 
tirpation of all devitalized tissue with 
absolute certainty Most of the fractures 
reported, however, were compound in 
nature, with extensive wounds These 
cases were treated by the delayed closed 
method which consisted of debridement, 
saucenzation, extraction of the foreign 
body and bone splinters, and the appli- 
cation of a plaster cast directly against 
the wound and skm without the inter- 
position of dressing to the wound or 
cotton batting and without fenestration. 

The authors report that there were no 
deaths and no amputations. The end- 
results for the 389 cases were: 

Good . 332 85 34% 

Fair 40 1028% 

Poor . . 17 5 37% 

Injuries to the soft parts around the 
fracture sites were found in 218 cases. 
The end-results were good in 206, fair 
in 9, and poor in 3 of these cases Ninety- 
three had moderate fractures and 78 had 
severe fractures. The results for the 
second group were good in 71, fair m 
14, and poor in 8 The last group — the 
severe type of fracture — the results were 
good in 55, fair m 17, and poor in 6 
cases 

In compound war fractures the de- 
layed closed treatment is indicated, 
using the Orr treatment to allow filling- 
up of large cavities which resulted from 
the shrapnel, or to allow the extraction 
of sequestra This method is contraindi- 
cated in (1) the presence of a vascular 
lesion; (2) in the case m which it is 
not certain that all devitalized tissue has 
been completely excised, and (3) in the 
case in which simple debridement has 
been done or effective intervention must 
be delayed Reduction of the fracture 
must be done before the application of 
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TABLE II 


Results 

Mild Fractures 

Moderate Fractures 

Severe Fractures 

No Internal 
Fixation 

Internal 

Fixation 

No Internal 
Fixation 

Internal 

Fixation 

No Internal 
Fixation 

Not infected 

8 

6 

0 

5 

6 

Union 

6 

4 

0 

4 

4 

(Average time, 






months) 

(3 6) 

(2 4) 


(3.5) 

(3.0) 

Nonunion 

0 

2 

0 

1 

1 

Too early 

2 

0 

0 

0 

1 

Infected 

0 

1 

1 

4 

4 

Union 

0 

1 

0 

1 

2 

(Average time, 






months) 

(10) 



(4 0) 

(3 0) 

Nonunion . 

0 

0 

1 

2 

0 

Amputation 

0 

0 

0 

1 

1 

Gas gangrene 

0 

0 

0 

0 

1 

Totals. . 

8 

7 

1 

9 

10 


Table II gives the results of treatment 
with sulfanilamide in mild, moderate, 
and severe fresh compound fractures. 

In old compound fractures with la- 
tent or potential infection, the authors 
found the following results: 


TABLE III 


Results 

Internal Fixation 
No Postoperative 
Infections 

No Fixation 

No Postoperative 
Infections 

Cases 

Average 

Time 

Cases 

Average 

Time 

Union 

Too early 

3 

1 

5 months 

2 

1 

3 months 

Totals 

4 


3 



The authors reviewed 12 cases of 
compound fractures with active infec- 
tion in which treatment with sulfanila- 
mide was employed. The results were 
practically the same whether or not in- 
ternal fixation was used. There was 
very little difference in the average 
period of union between those with and 
without fixation. 


The authors believe that the evidence 
presented does not prove definitely that 
sulfanilamide either is or is not a 
preventive of infections in compound 
wounds, but that the present impression 
is favorable. 

Key and Burford 10 experimented on 
15 rabbits and 12 dogs to ascertain 
whether sulfanilamide crystals placed in 
the wound of a compound fracture after 
debridement would reduce the percen- 
tage of infections, or delay the healing 
of the fractures. Symmetrical fractures 
were produced in both forelegs, the 
right legs being pocked with crystals 
of sulfanilamide, while the left leg frac- 
tures were left alone. They concluded 
that from the x-ray appearance, the 
microscopic sections and the time of 
union, sulfanilamide tends to lessen the 
danger of infections and does not per- 
ceptibly interfere with union of the soft 
parts of the wound. 

Estes 11 reports 25 open fractures 
treated with Dakin’s solution for pri- 
mary irrigation. Five of these were 
treated by packing wide open with vase- 
line gauze; 10 had complete closure of 
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of the 36 patients were treated by this 
operative technic. A Langenbeck inci- 
sion is made and sufficient bone from the 
lower end of the humerus and the upper 
end of the ulna is excised to produce a 
gap of at least 1% inches. The bones 
are shaped to resemble the normal ar- 


of a week the stitches are removed, at 
the end of a fortnight the Kirschner 
wire is removed, and active flexion with 
slight support is encouraged. On the 
first day active flexion to 160° is usually 
obtained. To prevent effusion as a result 
of this movement, the elbow is sup- 




A B 

Fig 2 — Lateral and anteroposterior roentgenograms 3 years after excision. 
(Kini * J. Bone and Joint Surg ) 



A 


B 


Fig. 3 — Photographs showing weight-bearing capacity of elbow with arm in abduction at 
shoulder and with forearm in supination. (Kini . J. Bone and Joint Surg.) 


ticular ends and are smoothed by a file. 
To keep the bone ends apart, skeletal 
traction from the lower end of the radius 
and of the ulna is obtained by Kirschner 
wire. After a firm bandage has been 
applied to the elbow to prevent effusion, 
the limb is put in extension in a Thomas 
arm splint for a fortnight. At the end 


ported in a cast. This method of active 
flexion is repeated from day to day until 
flexion from 45 to 50° is obtained. In 
about 2 months’ time the power to flex 
and to extend the elbow against resis- 
tance is easily restored. 

The results obtained have been very 
satisfactory. 
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External Lateral Dislocation of 
Elbow — This is rare type of elbow in- 
jury reported by Griesemer . 16 

Physical Signs — Forearm in a posi- 
tion between extension and right angle 



Fig. 4 — Diagrammatic representation 
(Griesemer • Am J. Surg.) 


flexion. Pronation of the forearm and 
right angle flexion. Pronation of the 
forearm is common and is due to pres- 
sure under the muscles which take at- 
tachment from the external condyle and 
are made tense. The internal condyle 
is made prominent, the skin being made 
very tense over it and it may have a 
rough edge if the epitrochlea has been 
avulsed. There is increased protuber- 
ance of the olecranon, because the ridge 
of the sigmoid cavity interlocks in the 
deep groove between the outer margin 
of the trochlear surface and the capi- 
tellum. The external condyle is usually 


not prominent but may be identified by 
making strong pressure above the head 
of the radius, behind the extensor mus- 
cles. The very definite widening of the 
transverse diameter of the joint is the 
most prominent sign. The triceps ten- 
don stands out as a very tense band. 

Treatment — Closed reduction at 
once. Forearm manipulated into strong 
pronation, at the same time extending 
it and continuing with lateral flexion and 
supination. After reposition the arm is 
put into acute flexion and held there by 
a posterior moulded plaster splint 
from midhumerus to the distal ends of 
the metacarpals. If closed reduction fails, 
open operation should be performed at 
once. 



Fig. 5 — Lateral view, showing epitrochlea 
displaced into olecranon fossa of humerus. 
(Griesemer. Am. J. Surg.) 

Six cases were reported, all good 
results. 

Simple Anterior Dislocation of 
Elbow Joint with Rupture of the 
Brachial Artery — In describing a case. 


Fig. 6 — A, Anteroposterior view, showing evidence of union of epitrochlea to humerus and 
reparative process of external condyle, with thickening of adjacent periosteum. (Dec. 2, 1935.) 
B , Same case, showing further union of epitrochlea. (Mar 9, 1936 ) (Griesemer : Am. J Surg ) 


Supracondylar Fractures of the Femur 
Treated by skeletal traction 
From the crest of the Tibia 



a.- Produces strain on ligament of knee 
h- Inefficient for bone length 


Fig. 7 — Correct and incorrect methods of traction. (Van Gorder : Am. J. Surg.) 
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Jackson 17 states that this condition 
should always be suspected in injuries 
of the elbow joint, and especially in dis- 
locations accompanied by absence of the 
radial pulse and change in color of the 
hand. Immediate diagnosis and surgical 
interference are necessary to save the 
extremity. Jackson anastomosed the 
artery and an excellent result followed, 
with only slight restriction in extension 
of the elbow. 

Femur 

Fracture of Femur — Van Gorder 18 
showed what happened when skeletal 
traction was used ordinarily in civilian 
patients by a combined group of general 
surgeons and orthopedic surgeons in 
Boston City Hospital. Fifty-eight frac- 
tures were reported, 51 of the fractures 
being simple and 7 were compound. Ice 
tongs were used in 36 cases; Kirschner 
wires in 18; and Steinmann pins in 4 
cases. 

In 14 cases of the 58, skeletal traction 
was given up during the course of the 
treatment because of : 


Unsuccessful reduction 7 cases 

Nonunion 3 cases 

Compound fracture amputation.. 1 case 

Delirium tremens 1 case 

Operator’s choice .... .1 case 

Death 1 case 


14 cases 

Van Gorder summarizes his 58 fem- 
oral shaft fractures by saying: 

1. The average hospital stay of the 
patients was 11% weeks. 

2. There were 3 cases of nonunion. 

3. Thirteen cases, or 31 per cent, in 
which leg length was measured a year 
or more after treatment, showed an 
average shortening of % inch. 

4. Knee- joint motion was limited in 
11 of the 43 recorded cases — average 
limitation being 76.5°. 


5. The average length of time elapsed 
between the injury and the date when 
the patients returned to work was 7 34 
months. 

6. The end-results rating of the 58 
patients showed 57 per cent excellent, 
30 per cent good, 5 per cent fair and 8 
per cent poor. 


Intertrochanteric Fracture 
With external rotation of shaft 
Treated by skeletal traction 



This is a good cross section study 
representing the average end-results that 
might be expected from the use of skele- 
tal traction in the treatment of fractures 
of the femur. 

Dunlop 18 believes that the Russell 
traction is well adapted for the initial 
treatment of all types of fractures of the 
femur from intertrochanteric down to 
the condyles. He reported 741 cases. 
Russell traction is contraindicated in 
femoral neck fractures if the leg of the 
same side is fractured below the knee. 
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i£ the foot on the same side is injured, 
or if there are extensive skin injuries. 

Darrach 20 reported 60 cases of frac- 
tured shaft of femur treated by open 


was no shortening in S3 cases and all 60 
patients had solid bony union. There 
were 2 deaths, neither attributable to 
the plating procedure. 



Fig. 9 — Third stage of operation. Rounded end of shaft fitted into hollowed-out head ; trochanter 
replaced downward and outward from original location, a. Position of shaft in head at completion 
of operation ; b, head hollowed out in form of a parabola, with end of shaft fitted into it and trochanter 
attached to upper end of femur below and lateral to its former position ; c, closure of capsule. 
(Magnuson . “Fractures,” J. B. Lippincott Co., Phila.) 


reduction and fixation. In 7 of these 
the plates broke; in 8, the screws were 
loosened with angulation ; in 16, the 
plates and screws were removed. There 


The problem of the ununited fracture 
of the neck of the femur was discussed 
by Magnuson, 21 who reported 59 cases 
in which 41 had the Magnuson opera- 
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tion (a modification of the Brackett), 
7 had the Whitman reconstruction , 

5 had high intratrochanteric osteot- 
omy, 2 had Colonnas, and 4 patients 
had miscellaneous operations. The ages 
ranged from 34 to 84 years with the 
average at 57 years. Females predom- 
inated 3 to 1. The average shortening 
before operation was 1.5 inches, after 
operation % inch. 

Results — 41 cases — 28 cases, good ; 
no pain, good function; 2 cases, death; 

6 cases, poor results, shaft having slipped 
out of the head with lack of weight- 
bearing stability ; 1 case, Whitman ; 1 
case, high osteotomy; 1 case, head col- 
lapsed and gradually disintegrated; 1 
case, questionable; 1 case, no report. 

Reconstruction in Femoral Neck 
Fractures — Hermann 22 reported 23 
cases. 

(1) Colonna Method, 10 cases; 7 
successful, 3 unsuccessful. 

Finding — Bed and hospital confine- 
ment was shorter than by any of the 
other methods used. The average was 
6 weeks in bed with another 2 weeks up 
and about the ward. Average shortening 
was a scant inch. Internal and external 
rotation at the hip were limited; abduc- 
tion, 25 to 45°; adduction, 20 to 25°; 
flexion, good; extension, normal. 

(2) Magnuson Operation, 5 cases. 
This combines the best features of 
the Whitman and Brackett operations, 
and requires a very careful selection of 
cases. It should not be considered in 
cases complicated by arthritic changes 
or in cases in which the head of the 
femur is dead. 

Results — Successful, 3 cases; unsuc- 
cessful, 2 (death). 

(3) Bone-grafting and Allied 
Methods, 3 cases — all successful. Non- 
united fractures were of 6% to 8 months’ 
duration. The femoral heads were all 
in good condition and a fair amount of 


femoral neck remained. All patients had 
normal range of function, better than 
the Magnuson cases. 

(4) Osteotomy Procedure, 2 cases. 
McMurray technic. Period of fixation 
and hospitalization is too prolonged for 
such poor surgical risks Both patients 
died sometime after operation. 

(5) Hip Fusion, 3 cases. Used in 
cases of nonunion in which definite ar- 
thritic or other joint changes were 
shown. 

Results — Successful, 2; failure, 1. 

Internal Fixation — Rankm 23 con- 
cludes from a review of the literature 
that the treatment of fractures of the 
neck of the femur by closed methods 
does not give satisfactory results. The 
use of internal fixation decreases the 
financial strain on the patient, lessens the 
period of hospitalization, lowers the mor- 
tality and very definitely improves the 
end-results. 

He reports 25 cases, 8 trochanteric 
fractures, 17 intracapsular fractures, 
treated by the Smith-Peterson and the 
Moore nails. Of the 17 intracapsular 
cases, there were 2 deaths and 2 non- 
union with dead head, 13 solid bony 
union, or 76 per cent. All trochanteric 
fractures had union, or 100 per cent. 
Age incidence, 39 to 95 years. 

Ununited Fractures — Ununited 
fractures may be divided into 2 classes, 
according to Henderson, 24 i. e. } ( 1 ) 

those in which bones are merely delayed 
in uniting ; (2) those in which the frag- 
ments are in a fixed state of nonunion 
and evidence of an attempt at consoli- 
dation is to be seen. 

In a series of 583 patients with un- 
united fractures treated by bone-graft- 
ing operation, the relation incidence as 
to the bones involved was as follows: 
Tibia, 233; humerus, 100; femur, 100; 
radius, 70; radius and ulna, 44; ulna, 
30; clavicle, 5; metatarsal, 1. The end- 
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results in 530 cases were as follows* 
Union of tibia, 94 per cent, radius, 93 
per cent, ulna, 89 per cent; humerus, 
86 per cent , radius and ulna, 85 per 
cent , femur, 78 per cent 

How can delayed union be distin- 
guished from nonunion 9 In the typical 
case of nonunion, pain and tenderness 
are absent The x-rays show the bone 
ends to be clean-cut and rounded. They 
lack an irregular, somewhat fuzzy exces- 
sive formation of callus so often seen in 
delayed union. Any open operation 
which consists of freely dissecting away 
fibrous tissue from about and between 
the bone ends, freshening and fitting 
them together, and providing internal 
fixation by metal devices and external 
fixation with casts or splints, will bring 
about union of many ununited fractures 
The autogenous bone graft gives best 
results. 

Operations should not be undertaken 
m the face of draining sinuses or of evi- 
dence of inflammation The bone graft 
should be as large as possible and must 
be held firmly clamped to the fragments 
Multiple chips of bone packed about the 
site of fracture are of great aid Frac- 
tures of the neck of the femur can be 
dealt with successfully without arthrot- 
omy in cases in which fibrous union has 
occurred. The method consists in over- 
coming the shortening with traction, se- 
curing anatomic alignment, and insert- 
ing a large piece of autogenous bone, 
such as a fibular segment of such length 
that it extends from the trochanter well 
into the head Fractures of the lower 
end of the humerus are the most difficult 
of all humeral fractures to deal with and 
are best treated by the "onlay massive” 
graft 

Humerus 

Supracondylar “T” Fractures — 
Eight cases of supracondylar "T” frac- 
tures have been treated by open reduc- 


tion and the results recorded by Van 
Gorder. 25 Because of the interposition 
of soft parts, wide separation of the 
condyles, or neglect, these cases had to 
have the following procedure: 

“The patient lies face down on the 
operating table with his arm flexed over 
a well-padded arm board. A small-sized 



Fig 10 — Shows position of patient on 
operating table with tourniquet m place and 
line of incision (Van Gorder J Bone and 
Joint Surg ) 

pneumatic tourniquet facilitates the oper- 
ative technic and is considered essential 
A posterior midline incision is made 
through the skin, starting 5 inches above 
the olecranon and extending downward 
to 1 inch below its tip (Fig 10). The 
skin and subcutaneous layers are dis- 
sected widely on both sides to expose 
the lower portion of the triceps muscle, 
its insertion, and expansions. The ulnar 
nerve is then isolated and gently re- 
tracted. 

"The superficial fascia covering the 
triceps muscle is cut in the shape of a 
long tongue, the apex of which is about 
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4 inches above the olecranon and the 
base of which widens out at the joint 
line to the outer borders of both humeral 
condyles. When making this fascial in- 
cision, the operator should be careful to 



Fig. 11 — Incision deepened through triceps 
muscle and continued outward and inward to 
tips of both condyles, dividing completely 
muscle expansions, but avoiding ulnar nerve. 
(Van Gorder : J. Bone and Joint Surg ) 

keep his knife blade strictly withi n the 
confines of the fascia itself, in order to 
preserve a strong fascial edge adjacent 
to the muscle, which is utilized later for 
suturing in repair of the wound. 

“Beginning at the apex of this marked- 
out tongue of fascia, dissection is di- 
rected toward the elbow- joint, steadily 
deepening the plane of dissection as the 
joint line is approached. Thus, as the 
tongue of tissue is raised from its bed, 
the apex portion will contain only 


fascia ; the midportion, fascia and a 
superficial layer of muscle ; while, as the 
dissection proceeds and deepens, the 
base of the tongue will finally include 
the entire thickness of the triceps mus- 
cle along with its tendon. As the dis- 
section lines curve outward on both 
sides to the humeral condyles, the lateral 
expansions of the triceps muscle are 
completely divided down to bone, care 
being taken not to injure the ulnar nerve 

(Fig. 11). 




Fig. 12 — Fractured bone fragments shown 
fixed in position by steel plates and transfixion 
bolt. (Van Gorder : J. Bone and Joint Surg.) 


“The dissected tongue of fascia and 
muscle is now entirely free with the 
exception of its base, which remains 
firmly attached to the olecranon and fas- 
cial prolongations. It is now folded 
backward on itself, exposing what re- 
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mains of the deepest portions of the 
triceps muscle that overlie the bone. 
Another longitudinal midline incision, 
deepened down through the periosteum, 
separates these remaining muscle fibers 
and allows them to be retracted with the 
periosteum to either side. In this man- 
ner, the entire posterior surface of the 
lower end of the humerus, including its 
mesial and lateral aspects, as well as the 
joint line, is brought into full view. 


Tendons 

Dislocation of Extensor Tendon — 
A case of dislocation of the extensor 
tendon at the third metacarpophalangeal 
joint is reported by Straus. 26 Fig. 13, A, 
shows the apparent normal relations of 
the extensor tendon of the middle finger 
when in full extension ; B, the extensor 
tendon of the middle finger beginning to 
slip to the ulnar side of the third meta- 
carpal, with the finger in 45° flexion; 



ABC 


Fig. 13 — A, Apparent normal relations of extensor tendon of middle finger when in full 
extension B , Showing extensor tendon of middle finger beginning to slip to ulnar side of third 
metacarpal, with finger in 45° flexion. C, Showing ulnar deviation of middle finger, upon complete 
flexion, with extensor tendon slipped entirely to ulnar side of third metacarpal (Straus : Ann. Surg.) 


After reduction and fixation of the frac- 
ture have been accomplished (Fig. 12), 
the periosteum and the deepest layer of 
the triceps muscle are approximated in 
the midline with interrupted sutures, 
after which the fascial tongue is replaced 
in its bed and sutured securely to its 
corresponding tissue layers, which were 
carefully preserved for this purpose. The 
ulnar nerve should be seen lying in a 
bed of uninjured muscle before closure 
of the skin.” 

In 5 of the cases the results were ex- 
cellent, 1 was a complete failure, and, in 
2 cases the results were “poor.” 


and C, the ulnar deviation of the middle 
finger with the extensor tendon slipped 
entirely to the ulnar side of the third 
metacarpal. 

The dislocation may be the result of 
disease or trauma. There is immediate 
disturbance of function and there is 
swelling of the dorsum of the hand, the 
interference of extension being perma- 
nent unless it is repaired. The disloca- 
tion may be the result of a direct blow 
on the metacarpophalangeal joint which 
tears the extensor tendon loose from its 
normal bed; or may be due to indirect 
violence caused by contraction of the ex- 
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tensor tendon against resistance; or by don was found to be torn and separated 
external force causing flexion of the fin- into a “V” (Fig. 14, A). This allowed 
ger against muscular resistance. the intact lateral one-half of the tendon 

Treatment — The operative explora- to slip toward the ulnar side of the meta- 
tion of the tendon was as follows : Under carpal head. There was no vinculum 



Fig. 14 — Drawing illustrating : A, The “V” tear in extensor tendon ; intact vinculum be- 
tween extensor tendons of ring and middle fingers ; absence of vinculum between extensor tendons 
of index and middle fingers. B , C and D, Operative procedures employed in effecting repair. 
(Straus . Ann. Surg.) 

local anesthesia a longitudinal incision between the extensor tendon of the in- 
was made over the metacarpophalangeal dex and middle fingers. No gross tear 
joint of the middle finger and the ex- was reported in the capsule of the joint, 
tensor tendon was exposed. At the level although there was some granulation tis- 
of the metacarpophalangeal joint, the sue in this region which may have ob- 
medial one-half of the flat extensor ten- literated such a tear. The V-shaped de- 
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feet in the tendon was repaired by silk 
sutures (Fig. 14, B). A rectangular 
flap of connective tissue was turned up 
from the ulnar side of the tendon (Fig. 
14, C) and sutured over the tendon to 
the soft tissue on the radial side of the 
tendon (Fig. 14, D). The skin was 
closed over this with interrupted silk 
sutures and a palmar splint applied. 
Eleven days later the wound was healed. 
Flexion and extension of the middle fin- 
ger were normal and there was no luxa- 
tion of the tendon in any position. One 
year later the condition was unchanged. 

Wrist 

The Carpus, with Reference to the 
Fractured Navicular Bone — An ade- 
quate knowledge of the relationship of 
the carpal bones is necessary for making 
an adequate diagnosis of injuries to the 
above structures. Injuries to the carpal 
bones, with 1 or 2 exceptions, prac- 
tically always heal when they are re- 
duced properly and immobilized for a 
short time. The frequent exception to 
this rule is a fracture of the carpal navic- 
ular bone. Cave 27 reviewed some 4500 
fracture cases treated at the Massachu- 
setts General Hospital. Approximately 
2 per cent were fractures or dislocations 
of the carpus. These fractures and dis- 
locations are extremely important in- 
juries because of the frequently disabled 
hands they produce. The author reported 
110 carpal injuries with fracture of the 
navicular bone in 68 cases. He found 
this type of injury to be more frequent 
in the male sex, especially young adults 
who were exposed to severe trauma. 
Cave divides the cases into 4 types: 

Type 1 : The fracture occurring in the 
central or wrist portion. 

Type 2 : The fracture occurring at the 
junction of the proximal and the middle 
thirds. 


Type 3 : The fracture occurring at the 
tubercle of the bone. 

Type 4: Comminuted fracture of the 
navicular bone. 

Treatment — In the treatment of all 
fresh fractures of the carpal navicular 
bone, of fractures through the midpor- 
tion, and of fractures at the junction of 
the proximal and the middle third 
(whether partial or complete), early and 
complete immobilization of the thumb, 
the hand, and the lower two-thirds of 
the forearm should be carried out. It is 
ideal to immobilize the thumb com- 
pletely. The wrist should be 30° dorsi- 
fiexed and there should be 15° radial 
deviation. The immobilization period is 
12 weeks. 

Type 3 fractures always heal, for they 
are largely extra-articular and the blood 
supply to both fragments is maintained. 

Type 4 fractures are best treated by 
primary excision of the entire navic- 
ular bone because of the danger of 
traumatic arthritis. 

Cave described the various methods of 
operative treatment for nonunion of the 
fractured bone, i. e., excision of 1 frag- 
ment, excision of the entire navicular 
bone, drilling, and the autogenous bone 
graft. He believes that the introduction 
of an autogenous bone graft intro- 
duced through a drill hole in the 
bone followed by prolonged Gxation in 
plaster produces the best results. 

Fracture of the Carpal Scaphoid — 
Fracture of the carpal scaphoid was re- 
ported by Thorndike and Garrey 28 who 
advocated prolonged immobilization 
with the wrist in extreme extension. 
They reported 5 solid bony unions out 
of 6 cases treated by the above method. 

Colies’ Fractures — In a discussion 
of Colles’ fracture, Mayer 22 reported 63 
cases. “The results of Colles* fractures 
treated by present methods are ex- 
tremely disappointing, redisplacement 



ORTHOPEDICS 


815 


TABLE IV 


Reduction 

Redisplacement 

Pronation Plaster 

Other Plaster 

Results 

Perfect 

None 

Slight 

7 (64%) 

2 (36%) 

5 (24%) 

10 (48%) 

Perfect 

Good 


Severe 

0(0) 

6 (28%) 

Fair 


None 

7 (77%) 

5 (20%) 

Good 

Imperfect 

Slight 

Severe 

2 (23%) 

0 

IS (60%) 

5 (20%) 

Fair 

Bad 

Bad 

None 

0 

0 

Bad 


Worse 

0 

2 (100%) 



being exceedingly common even after 
perfect reduction. An important part of 
the displacement in most cases is a rota- 
tion of the lower radial fragment into 
supination, but this usually passes un- 
recognized.” Fifty-three cases showed 
a supination-twist in the original x-ray. 

Smith-Petersen 30 devised a new ap- 
proach to the wrist- joint which may be 


cision of this type results in 2 flaps, 
which are easily retracted. Since the in- 
cision is over the ulnar process of the 
wrist, the resulting scar is out of sight 
most of the time. By a division of the 
subcutaneous fat and fascia, the ulnar 
periosteum is exposed and incised. Fol- 
lowing an oblique osteotomy, the distal 
inch or so of the ulna is removed, ex- 



PISIFORN 

Fig. IS. 

(Smith-Petersen : J. Bone and Joint Surg.) 


applied to any condition demanding ex- 
posure of the proximal or of the distal 
rows of carpal bones. 

“The incision starts 2 or 2% inches 
above the ulnar styloid, running parallel 
with the ulna to a point just distal to 
the styloid; it then curves anteriorly in 
the direction of the proximal end of the 
fifth metacarpal; the distal portion runs 
parallel with this bone for a distance of 
approximately 1 inch. A bayonet in- 


posing the ulnar aspect of the radius. 
The capsule and ligaments are reflected 
from the radius along with the perios- 
teum of the latter, exposing the radio- 
carpal joint. The same procedure is car- 
ried out distally, reflecting capsule and 
ligaments from the carpus. The in- 
creased mobility thus obtained facilitates 
the complete removal of the cartilage 
from the radius and the carpus. With 
the hands in the optimum position of 
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dorsiflexion, slots are cut in the radius 
and the carpus, into which the graft is 
sunk.” 

Figs. 15, 16, 17 and 18 show the new 
approach to the wrist. 

Clay- Shovel er’s Fracture 

McKellar Hall 31 calls attention to the 
fracture of one or more spinous process of 


the base of the neck between the 
shoulders. The pain complained of be- 
tween the shoulders was nearly always to 
1 side of the midline, sometimes beneath 
1 scapula. It was accentuated by stretch- 
ing the arms and attempting to pull or 
lift anything. Signs at examination were 
tenderness of the spinous process and 
along the course of the rhomboid mus- 



Fig 19 — Before operation Fracture of spinous process of seventh cervical and first thoracic 
vertebrae, showing downward displacement, visible in anteroposterior film as well as m lateral film. 
(McKellar Hall: J. Bone and Joint SurgO 


the lower cervical or upper thoracic ver- 
tebrae which occurred in relief workers 
engaged in shoveling. In Western Aus- 
tralia, the term “clay-shoveler’s frac- 
ture” has been attached to this condi- 
tion. A frequent history in such cases 
is that of tossing up a shovel full of dirt 
and having it stick to the shovel with 
the result of a sudden, sharp snap at 


cles on 1 side. Sometimes mobility of 
the affected spinous process could be de- 
tected. On active contraction or passive 
stretching of the rhomboid or trapezius, 
pain was invariable. Flexion of the head 
caused pain. The diagnosis was fre- 
quently missed, as the lesion was con- 
tributed to muscle strain and it was 
difficult to get good roentgenological 
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pictures of the involved spinous proc- 
esses (Figs 19 and 20 ) 

Treatment consisted of the immediate 
removal of the fractured spinous 
processes. In those cases of long stand- 
ing, the success of this operation was 


variable The author explained that the 
lesion occurred mainly m relief workers 
who were happy to accentuate their dis- 
abilities A long-standing case, there- 
fore, was more reluctant to respond to 
any therapy 



Fig 20 — Before operation Lateral view Fracture of spinous process of first thoracic vertebra 
is not visible in print, but can be seen in anteroposterior view (Fig 19) (McKellar Hall J Bone 
and Joint Surg.) 


DISEASES OF BONES AND JOINTS 

By Jesse T. Nicholson, M D. 


Changes in Bones and Joints 
Resulting from Interruption 
of Circulation 

Phemister 32 presents pathologic and 
roentgenological aspects of necrotic bone 
produced by traumas of fracture, dis- 
location or operation. Particularly m 
fractures of the shaft there is devitaliza- 


tion from the injury of the circulation 
at the fragment ends The necrotic bone 
undergoes replacement by new bone and 
does not interfere with the union Where 
there is massive splinter formation there 
may be extensive necrosis of bone This 
necrotic bone undergoes creeping re- 
placement by the new bone. In some 
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cases it is a factor in the causation of 
nonunion. 

Complete severance of vascular con- 
nection, particularly in fractures border- 
ing on joints as in the neck of the femur, 
the carpal navicular bone and the as- 
tragalus, results in the necrosis of the 
articular fragment (Figs. 21 , 22 , 23 ). 


is complete. If the stress and strain of 
use and weight bearing is started early, 
the necrotic bone shell collapses and the 
joints become deformed. The poor func- 
tional results following traumatic dis- 
location of the hip, which previously 
were attributed to chronic arthritis, 
could be explained on the basis of trau- 



Fig. 21 — A, Fresh fracture of neck of astragalus with posterior dislocation of body. Operative 
reduction followed. B and C, Condition 1 year and 19 days later. Fracture ununited and entire 
astragalus denser than surrounding atrophied bones, indicating necrosis (Phemister : Arch Surg ) 



Fig. 22 (Case 3) — A, Photograph of cut and fractured surfaces ; B, roentgenogram of slices ; 
and C, microscopic sections of 2 dead fragments excised IS months after injury. Fibrous invasion 
and partial creeping substitution indicated by x in lower half and upper margin of head and neck, 
in anterior margin along fracture surface and in posterior superior part of body. (Phemister: 
Arch. Surg.) 


The articular cartilage of the joint 
fragment undergoes nutritional disturb- 
ance which contributes to the develop- 
ment of arthritis deformans and osteo- 
cartilaginous loose bodies. A fracture 
after union must be protected from 
stress and strain, particularly weight 
bearing, until the new bone replacement 


matic injury to the blood supply of the 
head followed by necrosis. Following re- 
duction of the dislocation, there is a 
period of months to a year of freedom 
from symptoms and a normal x-ray pic- 
ture ; then there is a gradual progression 
of weakness, stiffness and pain; then 
x-rays reveal the changes. In 42 cases 
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of dislocation in the adult, the joint was ease (osteosclerosis fragilis generali- 
markedly deformed and the functional sata). One child died on the ninth day 
result was poor. Following dislocations of life; the other had been blind at birth 
in 8 children there was transformation but the disease was not discovered until 
of the head in each case, followed by a the age of 4% years. There was no 
good functional result (Fig. 24). It is hereditary history in these cases as has 



Fig. 23 (Case 3) — A , Middle of ankle-joint surface of body. Bone and marrow necrotic. 
Cartilage stains poorly and surface eroded. B, Section of invading zone at x in Fig. 22, showing 
(d) old dead bone, (#) zone of fibrous invasion, and (/) zone of replacement by new bone and 
marrow. (Phemister: Arch Surg.) 


possible in the adult that there is a col- 
lapse of the head from weight bearing 
during the stage of creeping replacement 
by new bone. 

Albers-Schonberg Disease 

Van Creveld and Heybroek 83 reported 
the study of 2 cases of marble-bone dis- 


been indicated in previous reports. The 
infant had 2 siblings in whom Alban- 
Kohler’s disease was diagnosed. The 
other child had a normal mental devel- 
opment but was retarded in physical 
growth. The head was enlarged as a re- 
sult of thickening of the cranial bones 
as well as a slight hydrocephalus. The 
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child had had repeated bone fractures 
after slight trauma. There was no gen- 
eral thickening of the cortical and 
spongy bone tissue but in typical places 
(skull, ribs, vertebrae and femurs) the 
osteosclerosis was so marked that there 
was no difference on close inspection be- 
tween the cortex and the cancellous 
bone Long bones had the characteristic 
clubbing. There were bands running 
parallel to the line of the epiphysis espe- 
cially noticeable in the bones of the 
hands and feet. These were ring-shaped 


end of the femurs, the peculiar shape of 
the head and more or less incomplete 
teeth. No therapy was suggested for 
the disease. 

Congenital Bowing and Pseudar- 
throsis of Lower Leg, Manifesta- 
tions of von Recklinghausen’s 
N eurofibromatosis 

Five cases of pseudarthrosis cited by 
Barber 34 developed in children showing 
manifestations of von Recklinghausen’s 
neurofibromatosis. Four were girls in 



Fig. 24 — A, Recent dislocation of hip, with chip off posterior acetabular margin ; B, condition 
81 days after reduction, C, condition 18 months later. (Phemister. Arch. Surg.) 


m the scapula and ossa llii. These were 
attributed to periodic fluctuations in the 
process of sclerosis. There were no 
symptoms indicative of endocrine dis- 
turbance in either child. Biochemical 
tests gave normal values for calcium, in- 
organic phosphorus, magnesium and 
phosphatase. 

The authors believed the absence of 
anemia was an argument in favor of the 
bone anomalies of osteosclerosis fragilis 
generalisata as this was primary and not 
dependent on the damage to the bone- 
marrow. 

Diagnostic of the disease was the 
atrophy of the optic nerve, the tendency 
to bone fractures, the malformation of 
the thorax, the thickening of the lower 


which bowing was present in the lower 
legs at time of birth (Figs. 25 and 26). 
Pseudarthrosis followed fracture m 1 
case, osteoclasis in another and osteot- 
omy in a third. In the 1 boy, deformity 
prior to the fracture was not definite. 
In 1 family, the mother (Fig. 27) and 
7 of 8 surviving children presented typ- 
ical lesions of the disease. In another 
family, the father showed external le- 
sions in addition to the associated 
scoliosis. 

In substantiation of this observation, 
Barber reviewed Ducroquet’s account in 
1937 of 9 cases of congenital bowing 
presenting manifestations of von Reck- 
linghausen’s disease, 5 of whom had 
pseudarthrosis. 
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Osteitis Deformans 

Brunner 35 reviewed 26 cases of oste- 
itis deformans (Paget’s disease) which 
were observed during the past 10 years. 
In 70 per cent the diagnosis was arrived 
at by Roentgen examination rather than 
presenting symptoms or signs. Pro- 
dromal symptoms averaged 6 years be- 



Fig. 25 — Photograph of M. G., showing 
present lower leg deformity. (Barber : Surg., 
Gynec. and Obst.) 

fore they were recognized by the phy- 
sician. The earliest symptoms were noted 
between 31 and 65 years. The incidence 
in men and women was as 19 to 17. 
There was but 1 incidence of familial 
history. Seventy per cent complained of 
rheumatic symptoms, 20 per cent had 
pathological fractures and 10 per cent 
were symptom free. 

Spontaneous fractures were rare in 
the absence of extensive osteoporosis. 


The fractures involved, in order of fre- 
quency, were the tibia, femur, pelvis, 
humerus, vertebrae, skull, scapula, fibu- 
lar, sternum, ribs, tarsals and phalanx. 
All traumatic fractures healed and de- 
formity was infrequently the result. De- 
formity of bones was accredited to 
unilateral increase in growth and mus- 
cle pull. 

The Roentgen pictures were charac- 
teristic ; no cysts were observed. Joints 
were not involved. Nerve disturbances 
from bony encroachment of the skull 
were rarely observed. The blood phos- 
phatase was increased in relation to the 
severity of the disease with a single ex- 
ception. The blood calcium was not 
increased and in one-half of the cases 
was a low normal. A mild increase in 
blood phosphorus was frequently found. 
There was no abnormal loss of calcium 
or phosphorus in the urine or feces. 
The only endocrine disturbance observed 
was a fairly frequent increase in meta- 
bolic rate indicative of an increased thy- 
roid function. 

Osteogenic Sarcoma 

Treatment — The first 400 cases of 
undisputed osteogenic sarcoma recorded 
in the registry of Bone Sarcoma of the 
American College of Surgeons were re- 
viewed by Ferguson. 36 He found the 
higher percentage of survivors occurred 
at the clinics having the higher per- 
centage of late amputations. In the cases 
registered in later years, early amputa- 
tion was more frequently used. This 
resulted in a decrease of survivors from 
11.6 to 2.5 per cent. Females were 
treated without amputation more often 
than males who had early amputation. 
This did not cause the females to have 
the higher death rate. In 82 cases seen 
within 2 months of onset of symptoms 
and treated by amputation, the author 
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could find no explanation in age, site of 
tumor, variation in treatment or degree 
of malignancy estimated histologically as 
explaining the early deaths. No case 


tion. The only subjects who did survive 
were those who had a lesion at the distal 
portion of the femur or the proximal 
portion of the tibia and were between 



Fig. 26 — Photograph of M. G., showing pigmented skin areas associated with von Recklinghausen's 

disease. (Barber: Surg., Gynec. and Obst.) 



Fig. 27 — Photographs of front and back of M. G/s mother Degree and extent of neurofibroma 
molluscum have not changed since M G. was first seen in 1930. (Barber: Surg., Gynec. and 
Obst.) 


which was treated by amputation in the 
first month after onset of symptoms sur- 
vived. Subjects aged 1 to 10 or over 
20 years failed to survive early amputa- 


the ages of 11 and 20 years. From the 
available statistics the author recom- 
mended for treatment while the amputa- 
tion was delayed: 
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1 . Radiation 

2. Excision and radiation 

3 . Excision and implantation of 
bone graft or chips, with or without 
radiation. 

If excision was used, Ferguson advises 
that it should be repeated if recurrence 
became evident before amputation was 
performed. The interval between the 
last excision and amputation should not 
be less than 3 weeks and probably should 
not exceed 2 months. The optimum 
time for amputation was a period when 
the patient was not losing weight, when 
the phosphatase content of the blood was 
not elevated, when there had been no 
sudden or marked increase in pam or 
swelling for 2 months and when there 
had been no increase of the mass or de- 
struction demonstrable roentgenograph- 
ically. Such periods occurred after the 
first 6 months of osteogenic sarcoma and 
were produced earlier in the course of 
the disease with the aid of radiation. 

Neurilemmoma of Bone 

Attention is called by DeSanto and 
Burgess 37 to a tumor originating from 
the nerve sheath which was classified by 
Stout as a neurilemmoma. The tumor 
is encapsulated, the capsule consisting of 
the epineural sheath, and is attached to 
a nerve. The latter may be so small that 
it is not apparent to the surgeon. The 
shape of the tumor is fusiform, it is slow- 
growing, frequently soft and fluctuant, 
has a pink to gray appearance and is 
extremely vascular. It appears as a 
cystic expansive area in the midshaft of 
a long bone. Due to its origin from the 
nerve sheath in the bone cortex or in the 
periosteum, it may invade and excavate 
bone by direct extension, as occurred in 
1 reported case, originating from the 
fifth lumbar nerve, invading the sacrum. 
Microscopically, 2 types have been de- 
scribed: Type A, the nuclei, which ap- 


pear in a palisade formation about thin 
wire-like fibrils ; type B, a loose recticu- 
lar arrangement of cells and fibrils with 
microcystic spaces. This type is ex- 
tremely vascular. 

Symptoms are not marked. In the 
case of long bones, the first indication 
is a painless mass which is disclosed by 



Fig-. 28 — A j Neurilemmoma midshaft of 
right ulna, Case 1, July 18, 1932. B, Roent- 
genogram taken May 21, 1935. (DeSanto and 
Burgess : Surg , Gynec. and Obst.) 

x-rays as being a cystic lesion involving 
the medulla and cortex. In a case ob- 
served by the author, a pathological 
fracture was the first indication. Pain- 
ful pressure symptoms may occur as a 
result of expansion of the tumor, as was 
the case of the tumor which originated 
in the sacrum. Both the author’s cases 
were young adults. The tumor mass was 
evacuated in either case and was not 
followed by a recurrence (Fig. 28). 

The differentiation of the tumor from 
the neurofibroma of bone or von Reck- 
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Imghausen’s disease was based on the 
absence of other skeletal changes, such 
as scoliosis, lordosis, unilateral hyper- 
trophy of the extremity, localized corti- 
cal and subperiosteal reaction and the 
pseudarthrosis. The pathological section 
was another aid in differentiation. Neu- 
rogenic sarcoma was distinguished by 


great majority of the cases of low-back 
pain are due to minor injuries to the 
soft tissues. These injuries are not 
unlike the strain and tears of the tendi- 
nous and periosteal attachments of mus- 
cles which occur in other parts of the 
body and manifest themselves by identi- 
cal signs, i e., the distinct and sharply 



Fig- 29 — Grouping of “trigger points ” 

1. Sacrospinalis syndrome. 4. Transversosacral syndrome. 

2 Lumbosacral syndrome. 5 Tensor fasciae latae syndrome 

3. Gluteal syndrome 6. Myofascial syndrome 

(Steindler: J. Bone and Joint Surg ) 


shorter duration of symptoms, severe 
pain and the absence of clear-cut defect 
in bone by x-rays. It was not as easily 
differentiated from chondroma except 
that the defects were more apt to be in 
the shaft. Differentiation of osteitis fi- 
brosa cystica was made by the lack of 
other cysts and normal blood chemistry. 

Syndrome of Low-Back Pain 

Interpretation of Sciatic Radia- 
tion — According to Steindler, 38 the 


defined pressure point, a certain attitude 
of relief assumed voluntarily to prevent 
further strain, and a tendency for the 
involved structures to respond favorably 
to immobilization. 

In cases of low-back pain, there is a 
stereotype pattern of pressure or “trig- 
ger points” (Fig. 29). Sciatic radiation 
is of purely reflex origin and the clinician 
should divorce himself from the idea that 
there is direct mechanical irritation of 
the sciatic nerve or its component roots 
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in connection with low-back pain A sub- 
stantiation of this is the fact that the 
reflex phenomenon follows and does not 
precede the low-back pain. The afferent 
branch of the reflex arc is furnished by 
the sensory fibers supplying the injured 
muscular, ligamentous and aponeurotic 
structures and that the connection with 
the sciatic nerve is made through the 
spinal ganglia or possibly in the spinal 
cord. If the so-called “trigger point” 
irritation is exaggerated, the sciatic pain 
is increased. On the other hand, upon 
injection at this point with novocain, 
local pain as well as sciatic radiation 
disappeared and the leg signs at once 
became negative. 

There are 3 possible, exceptional 
groups of sciatic radiation. The first is 
when the lesion is in the spinal canal, 
as with a tumor, herniated disc or hyper- 
trophied ligamentum flavum. A diag- 
nosis of this lesion is based on the high 
incidence of clinical neurological signs, 
the primary appearance of sciatic radia- 
tion, the high spinal-fluid protein and 
the demonstration of a spinal block. The 
second is sciatic radiation as the effect' 
of radicular compression. This is much 
less well founded. Congenital anomalies, 
such as tropism, laxity of the neural 
arch, spondylolisthesis and sacralization, 
the author believes are only indirectly 
responsible for sciatic radiation, in that 
they facilitate and favor ligamentous and 
muscle strain. The third group are those 
with arthritic proliferations about the 
intervertebral foramina which may be 
responsible for direct compression of the 
sciatic roots. The author questions the 
compression theory with the fact that 
paresthesia and signs of spinal irritation 
are not complained of except in the 
purely arthritic type who have pares- 
thesia and sensation of chills and heat 
with or without the sciatic radiation. 


The “trigger-points” are grouped as 
follows : 

1. Sacrospinalis Syndrome (Fig. 29, No 1) 
— There is a pressure point at the posterior 
superior or inferior iliac spine. This was 
treated by support. 

2. Lumbosacral Syndrome (Fig. 29, No. 2) 
— 'Pressure point is at the lumbosacral junction. 
This was treated by support, lumbosacral 
fusion and where there was found an impinge- 
ment of the lumbar spinous processes, resec- 
tion of the spinous processes was sufficient. 

3. Gluteal Syndrome (Fig. 29, No. 3) — 
Pressure point is at the gluteus maximus 
insertion. This generally responded to con- 
servative immobilization. At times it was 
necessary to strip the myofascial attach- 
ment of the gluteus maximus from the 
posterior superior spinous process of the 
ilium. 

4. Transversosacral Syndrome (Fig. 29, 
No. 4) — Pressure point was at the transverso- 
sacral articulation in cases of sacralization of 
the fifth lumbar vertebra. If immobilization 
failed, resection of the articulation was 
often necessary. At times a fusion of the 
transverse process articulation was done 
with relief. 

5. Tensor Fasciae Latae Syndrome (Fig. 
29, No. 5) — There was a tender point at the 
lateral border of the fascia and iliotibial band 
with a positive Ober sign. In many cases there 
was a positive Ober sign but it was only sig- 
nificant if associated with tenderness of the 
iliotibial band. A division of the aponeu- 
rotic structure which covers the gluteus 
medius and blends with the iliotibial band, in 
combination with rest and exercise, or any 
of these measures alone, accomplished results. 

6. Myofascial Syndrome (Fig. 29, No. 6) — 
There is a vague tenderness along the sacro- 
spinalis muscle and its fascial sheath. The 
treatment of this was by immobilization and 
local measures such as heat and massage. 

Spondylolisthesis 

Interesting observations were made by 
Hitchcock 39 in 3 cases of spondylolisthe- 
sis, in which there was a gradual pro- 
gression of the- deformity over a period 
of years (Figs. 30 and 31). He was 
unable to substantiate trauma as being a 
factor in the increased deformity. In 



ORTHOPEDICS 


827 


reviewing a senes of fetal spines, he 
concluded that the defect was not due to 
lack of ossification of the accessory proc- 
esses. In experimenting with stillborn 
babies and infant cadavera, he found 
that forced flexion would produce a 



Fig. 30 — Mrs. D. C. W., aged 42 years. 
Lateral view of lumbosacral region taken in 
1932, showing slight spondylolisthesis with 
fifth disc intact. (Hitchcock: J. Bone and 
Joint Surg.) 

fracture of the accessory processes which 
was frequently unilateral and in the ma- 
jority of cases bilateral. The unilateral 
fractures were produced by combining 
flexion with lateral bending or torsion. 
No fractures were produced by hyper- 
extension. He concluded that such a 
fracture of the neural arch occurring in 
early infancy would account for a union 
by fibrous tissue or cartilage and the 
subsequent development of a pseud- 
arthrosis which was found in conjunc- 
tion with, spondylolisthesis. 


Spondylitis Infectiosa 

Spondylitis infectiosa, according to 
Bade, 40 occurs after infectious diseases 
such as scarlet fever, smallpox, influenza, 
malaria and typhus. It appeared follow- 
ing generalized bacterial infections with 
pneumococci, staphylococci, streptococci 
and brucellosis. Based upon the clinical 
observations of 10 cases, he regarded 
the x-ray findings characteristic : A nar- 
l owing of the involved intervertebral 
disc — this narrowing was frequently only 
confined to a sector of the disc; small 
irregularities and defects in the adjoin- 
ing portions of diseased vertebra which 



Fig. 31 — Mrs. D. C. W., aged 45 years. 
Film taken in 1935 shows further slipping 
and disappearance of disc between fifth lum- 
bar vertebra and sacrum. (Hitchcock : J. Bone 
and Joint Surg.) 

were of a greater density; and the rapid 
appearance of reactive proliferations of 
bone which developed into bridging 
bands. 
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The differential diagnosis of spon- 
dylitis infectiosa from osteomyelitis of 
the spine was based on the more rapid 
course in the acute cases of osteomyelitis 
which frequently terminated fatally and 
in the subacute and chronic cases of 
osteomyelitis on the Roentgen film, 
which showed scoliosis of the vertebra 
and areas of fused bone tissue. The 
clinical course was of additional value 
in differentiation. 

Tuberculosis and osteochondrosis of 
the intervertebral discs were dependent 
upon the Roentgen film. In the latter 
especially, the narrowing of the disc was 
uniform; there were no defects in the 
terminal plates but a loosening of the 
structures of the disc with subluxation 
of adjoining vertebral bodies. 

Influence of Fusion of Spine 
on Growth of Vertebrae 

In an effort to determine the effect of 
fusion of the vertebrae on the growth of 
the spine, Haas 41 performed a series of 
experiments on growing dogs in which 
the vertebrae were fused by either the 
Hibbs or the Albee method. Wire mark- 
ers were used in the extremes of the 
operative area and, again, by means of 
an abdominal approach placed in the 
bodies of the vertebrae. Treating dogs 
of 2 months of age for the operative 
work, there was approximately 210 days 
left for growth. In the Hibbs type oper- 
ation, it was found that the body in- 
creased in size and the markers sepa- 
rated. There was apparent lengthening 
between the markers, as the callus 
caused by the fusion was still soft. As 
soon as the fusion became firm, there 
was no further yielding in the fused 
spine. This was evidenced by compres- 
sion of the disc, the bulging anteriorly 
of the bodies and a premature ossifica- 
tion of the epiphyseal plates, particularly 
in the posterior portion. With the Albee 


type of fusion there was much less sepa- 
ration of the markers in the spinous 
processes, due to an earlier fixation of 
the spines of the vertebrae. The general 
effect of both types of operations was 
to cause a lordotic deformity of the 
spine. 

Scoliosis Following Empyema 

Selig and Arnheim 42 state that scoli- 
osis resulting from empyema is of 2 
types : ( 1 ) In scoliosis following em- 
pyema, the concavity of the curve is 
toward the side of infection, and there is 
no rotation of the vertebral bodies; (2) 
in scoliosis resulting from thoracoplasty, 
the convexity is toward the side of the 
resected ribs. Sixty-five cases of em- 
pyema which had operative drainage at 
the Mt. Sinai Hospital, New York, from 
the years 1932 to 1936 were surveyed. 
Fifty-two patients with acute empyema 
whose wounds healed within 4 months 
had no persistent scoliosis. Of 13 pa- 
tients with chronic empyema requiring 
multiple operations, 5 developed a per- 
sistent scoliosis. These were under 13 
years of age. Two were very marked — 

1 had a 97° curve. He had a thoraco- 
plasty at the age of 12 years. The con- 
vexity was on the side of the operation, 
with considerable rotation of the verte- 
bral bodies. Conservative treatment with 
jackets and braces had been of no value 
in preventing or correcting the curve. 
The other case had chronic empyema on 
which numerous operations had been 
performed since 2 years of age. The 
concavity was toward the diseased side 
without rotation but had progressed in 
spite of care. 

Benign Chondromas of Ribs 

In a review of the 9 chondromas of 
ribs which were proved by biopsy and 
excision, appearing in the literature, and 

2 additional cases, Harper 48 realized 
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that the most probable theory concern- 
ing the etiology was that the tumors 
arise from cartilaginous fetal rests or 
islands of cartilage resulting from old 
rickets. The tumor generally developed 
slowly. Occasionally a traumatic inci- 
dent could be recalled. The pathologic 
picture was that of transition between 
osteochondroma and malignant chondro- 
myxosarcoma. Cartilage predominated 
the picture but changes might occur dur- 
ing development, so that the chondroma 
might become osseous or undergo malig- 
nant degeneration to become a chondro- 
myxosarcoma. Chondromas in the ribs 
were regarded as potentially malignant 
even though they appeared histologically 
benign, as there was such a strong tend- 
ency for a chondroma in this region to 
undergo malignant degeneration. Clin- 
ically, this change was indicated by sud- 
den increase in size of the tumor or an 
increase in the pain. It was learned that 
benign chondromas were very prone to 
recur and incomplete removal stimulated 
the growth of the remaining tissues. Of 
11 cases followed more than 1 year, S 
had recurrences. The treatment recom- 
mended was early and complete re- 
moval of the tumor. It was believed 
necessary to open or resect part of the 
pleura for complete removal. Other 
authors advised radium or Roentgen 
therapy after the surgical removal. 

Osteomyelitis 

Treatment — In discussing the treat- 
ment of pyogenic osteomyelitis, Phemis- 
ter 44 emphasized the importance of 
conservatism. Ninety per cent of osteo- 
myelitis was due to the staphylococcus. 
The portal of entry could not be de- 
tected in 75 per cent. The microorgan- 
isms were fed into the blood stream from 
some small hidden focus of infection. 
These microorganisms lodged in the 
sinusoidal spaces of the circulatory sys- 


tem or clumped together and blocked 
the smaller blood-vessels as emboli. 
Large septic emboli creating massive 
infarction was rare in osteomyelitis. 

The evolution of the osteomyelitis 
varied after development. The severe 
type spread rapidly and destroyed bone. 
The localized type gave slight local and 
moderate general symptoms. The treat- 
ment of the severe type , contrary to past 
teaching, did not call for immediate sur- 
gery. In infants, the lesion localized at 
the bone end. The bone cortex was thin 
and the abscess formed in the periph- 
eral tissues early. The treatment was 
concerned with the general infection and 
incision of local abscess. The general 
infection, the septicemia and the toxicity 
were combated with intravenous fluids, 
blood transfusions and chemotherapy 
( sulfapyridine and sulfathiazole). 
The involved extremity was immobi- 
lized. When abscesses localized in 3 to 7 
days and appeared external to bone, they 
were drained by simple incision facili- 
tated by local anesthesia. Aspiration 
was of aid in detecting the site of the 
abscess to be drained. If the subject 
remained ill and no abscess formed after 
a few days, the cortex of the bone was 
opened. 

The subacute and chronic stages of 
osteomyelitis demanded the earliest pos- 
sible operative care. This necessitated 
the removal of dead bone and the efface- 
ment of cavities. As much chronically- 
infected bone was removed as was 
compatible with the continuity of the 
shaft. Subperiosteal resection was rarely 
indicated, except in ribs and fibula. The 
mode of dressing was of minor impor- 
tance as long as absolute immobiliza- 
tion of the extremity was observed. The 
packing was removed in 3 to 6 days. 
Afterward, superficial dressings were 
done as indicated. The author attributed 
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no particular merit to vaccines, serums, 
maggots or bacteriophage. 

Acute Hematogenous Osteomyelitis 

Treatment by Asparagin Bacterio- 
phage — -MacNeal 45 draws comparisons 
between 36 cases of Staphylococcus 
aureus septicemia with osteomyelitis who 
did not receive bacteriophage and 12 
cases with positive blood cultures for 
Staphylococcus aureus with osteomyeli- 
tis who did receive bacteriophage. Of 
the former group there was a mortality 
rate of 80.5 per cent. This mortality 
rate was practically identical for those 
of other reported series receiving no 
treatment other than surgical drainage, 
those who received antitoxin, those who 
received sulfanilamide, those who re- 
ceived several blood transfusions and 9 
who received minute doses of broth bac- 
teriophage. 

Of the second group, but 1 case died. 
This was a mortality rate of 8.3 per 
cent. All patients in this group received 
stock bacteriophage for the first few days 
during the interval in which the specific 
type was being prepared. The initial 
dose was 5 cc. intravenously followed at 
45-minute intervals by 10, 20, 30, 40 
and 50 cc. doses. The dosage was dis- 
continued when the subject had a shock 
reaction or had received a total dose of 
500 cc. The symptoms of shock were 
complaints of cold, pallor, cyanosis and 
chattering of teeth. In addition to the 
bacteriophage, surgical measures, blood 
transfusions, sulfapyridine, neoprontosil 
and antitoxin were given. The ages of 
the patients varied from 3 to 20 years. 
They were classified into 3 groups, i. e. } 

(1) the patients who had more than 1 
positive blood culture, who were crit- 
ically ill and developed metastatic foci — 
there were 7 in this group with 1 death ; 

(2) patients who were critically ill, with 
more than 1 positive blood culture and 


no metastatic foci — in this group there 
were 2 patients and no deaths; (3) pa- 
tients who had 1 or more positive blood 
cultures, who were not severely ill and 
did not develop metastatic foci — in this 
group there were 3 patients with no 
deaths. 

The author concluded that a larger 
dosage of bacteriophage used in connec- 
tion with the other treatment certainly 
influenced the course of the disease in 
these patients. 

No mention was made of any instances 
in which shock failed to be reduced; in 
an earlier article by MacNeal and Fris- 
bee, it was stated that a second and 
third attempt to shock the patient was 
made on the fourth and again on the 
seventh day if the blood culture re- 
mained positive. These writers further 
mentioned the continuation of small in- 
travenous doses twice daily for 1 to 2 
weeks and then gradually tapering off 
to 2 to 3 doses for 6 months. 

Staphylococcal Infection — 
Correlation Between Clinical and 
Experimental Findings 

Working with 35 cases of Staphylo- 
coccus aureus isolated in the blood 
stream in cases of staphylococcal infec- 
tion, Kleiger and Blair 46 attempted to 
correlate the relationship of the forma- 
tion of a staphylococcal toxin to the 
fatality of a staphylococcal infection. 
They cited the clinical illustration of a 
potent staphylococcal toxin with 21 chil- 
dren in Bundaberg, Australia, who re- 
ceived a prophylactic injection of diph- 
theria toxin-antitoxin which had been 
contaminated by a highly toxigenic strain 
of staphylococcus. Twelve of the 21 
children died in 36 hours. Their initial 
symptoms were cramps, vomiting, diar- 
rhea, cyanosis, rapid pulse, temperature 
rise and, finally, convulsions. Experi- 
mentally, it was found the staphylococcal 
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cultures with saline suspensions injected 
intravenously into rabbits react in 3 
ways: One-third of the cultures studied 
produced sufficient toxin in vivo to kill 
the rabbits within 10 to 18 hours. A few 
strains produced toxin more slowly and 
killed the rabbits in 20 to 36 hours. In 
the first group, the death of the rabbits 
was typical of a highly potent toxin 
reaction. In the second group there was 
a tendency toward localization in devel- 
opment of areas of infarction in the 
cortex of the kidneys. In the third 
group, which were one-half, the animals 
survived from 2 to 12 days after inocu- 
lation. There were no signs of early 
toxin formation. At autopsy they either 
had multiple abscesses of the kidneys or 
myocardium. 

An attempt was made to use anti- 
toxin in conjunction with the intrave- 
nous dose of staphylococcal culture. 
Rabbits receiving the highly toxigenic 
strain of staphylococcus survived 2% to 
5 times as long as the unprotected con- 
trols. They eventually died with multi- 
ple abscess formation rather than toxic- 
ity alone. When nontoxigenic strains 
of staphylococcus were used, the animals 
receiving the antitoxin did not survive 
any longer than the controls. 

In reviewing 35 cases of staphylococ- 
cal infection with positive blood cultures, 
it was found there was a mortality rate 
of 66 per cent. It was noted that the 
infections which invaded bones and joints 
were less lethal than those of the soft 
tissues. The cases could be divided into 
2 groups on the basis of certain con- 
sistent clinical characteristics. Fourteen 
exhibited clinical symptoms which could 
be attributed to the effects of the toxin. 
All were under 30 years of age. Eleven 
died. The onset of the infection was 
generalized, as described for the acute 
toxic infection. This included acute gas- 
trointestinal disturbance, such as ano- 


rexia, nausea and vomiting, associated 
with indefinitely localized abdominal 
pain. There was diarrhea with watery, 
foul-smelling stools and later inconti- 
nence. Early irritability and restlessness 
were followed by coma and delirium be- 
fore death. Rigidity of the neck was 
present in most of the cases. Lumbar 
puncture was normal. The subjects were 
generally wet with perspiration, had cya- 
nosis of the lips and fingernail beds. The 
temperature was elevated and pulse rate 
elevated. None of the patients had chills. 
Frequently they had embolic phenomena 
in the skin and conjunctivae. Urine 
examination revealed changes character- 
istic of renal irritation. Changes in the 
white blood-cells were not significant to 
permit differentiation from the nontoxic 
group. Post-mortem examination of the 
patients revealed few, if any, metastatic 
areas of infection. These, when present, 
were very small and early, being in the 
nature of infected infarcts rather than 
true abscesses. There were hemorrhagic 
lesions of the myocardium, skin and 
gastrointestinal mucosa and renal cortex. 

Fifteen patients showed none of the 
symptoms attributable to the effects of 
the toxin. All these were over 30 years 
of age. The 6 remaining cases were 
classified in the miscellaneous group, as 
the blood stream infection was a ter- 
minal invasion as a result of infection 
in some vital organ. One had a brain 
abscess, another had meningitis and an- 
other had phlebitis of the portal vein. 
These cases were all adults. The other 
3 had a recurrence of osteomyelitis with 
invasion of the blood stream. 

Epiphyseal Changes in Acute 
Infections of Bone 

Of 2064 patients with acute and 
chronic osteomyelitis encountered in the 
Mayo Clinic, Macey 47 found 66 who 
showed definite clinical and roentgeno- 
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logical evidence of epiphyseal involve- 
ment. This did not include the cases in 
which there was closure of the epi- 
physeal line as a result of a low grade 
infection without the acute symptoms of 
hematogenous osteomyelitis or those re- 
sulting from acute traumatic osteomye- 
litis. Other cases were the subjects who 
had lengthening of the extremities with- 
out demonstrable changes in the epi- 
physeal line or where a pathological 
lesion was too far distant from the 


defects were observed m this entire 
group (Fig. 33), varying from genu 
valgus, ankylosis to shortening. Eight 
cases had involvement of the distal tibial 
epiphysis. Two occurred in infancy, the 
remainder around 14 years of age. All 
presented deformity. The proximal tibial 
epiphysis was involved in 6 cases. Two 
showed no deformity but 1 of these had 
a lengthening of the leg. Proximal hu- 
meral epiphysis involved 4 cases ; all 
showed deformity. The lower fibular 



A B 


Fig. 32 — A, Characteristic changes in hips after early incision and drainage. Absorption of 
epiphysis and portion of neck of femur. B> Preservation of epiphysis and bony ankylosis. (Macey 
Am. J. Surg ) 


epiphyseal line to be considered a source 
of irritation. In the upper femoral epiph- 
ysis there were 27 cases and in no 
instance had the epiphyseal line been 
spared (Fig. 32). In but 2 cases did the 
epiphysis remain; in 1 the head of the 
femur was markedly distorted, in the 
second the head of the femur was smaller 
than that on the opposite side and there 
were absorptive changes and irregularity 
of the ilium. In this group of 27 cases, 
the age of onset ranged from 7 to 19 
years, with the exception of 1 infant. 
The general outcome was absorption of 
the epiphysis and varying degrees of 
absorption *of the neck of the femur or 
ankylosis of the hip- joint. 

Involvement of the lower femoral 
epiphysis occurred in 1 5 cases. Residual 


epiphysis was involved in 2 cases and 
these showed no residual defect. The 
acetabular epiphysis was involved in 2 
cases, ages 1 1 and 12 years ; both showed 
closure of the epiphysis of the acetab- 
ulum and deformity. 

In conclusion, it appears that the oc- 
currence of epiphyseal changes asso- 
ciated with infections of long bones is 
common in those cases in which there 
is surgical trauma to the epiphysis. 
Where the epiphysis is within the joint, 
however, such as the proximal femoral 
epiphysis, distal femoral epiphysis, the 
changes occur without relationship to 
the treatment. It was ventured that 
trauma to the epiphyseal disc before the 
infection occurred might account for 
other epiphyseal changes. Another pos- 
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sible thought to explain the changes was 
the irritation of a sequestrum lying ad- 
jacent to the epiphyseal line. In those 
cases in which the adjacent epiphysis 
appeared to have healed without residual 
deformity, on subsequent roentgenolog- 
ical examination, the destruction ap- 
peared to be explained by the possibility 
of blood-borne infection being deposited 
in the epiphysis with resulting degenera- 
tion. Involvement of the epiphyseal line 
could result in 2 ways, t. e., ( 1 ) from 


clinical end-results appeared to be the 
hips ankylosed in good position. In the 
case of tibial epiphysis, “surgical insult 
at the time of surgical drainage” ap- 
peared to account for the changes. 
Finally, it was cautioned that the sur- 
geon should guard against mistaking 
acute synovitis of the joint for sup- 
purative arthritis in the course of an 
acute metaphysitis, as drainage of such 
a joint would cause suppurative arthritis 
and residual epiphyseal changes. 



Fig 33 — a , Involvement of lower femoral epiphysis 18 days following incision and drainage; 
spotted absorption of medial epiphyseal line , b, 4 months following onset , beginning recalcification 
of affected portion, with large region of absorption in medial portion of epiphysis ; c, 10 months 
following onset ; closure of medial femoral epiphyseal line, especially along periphery ; early genu 
valgum. (Macey . Am J Surg ) 


absorption and (2) from deposition of 
calcium in the cartilaginous disc. An 
interesting observation was the fact that 
2 cases which showed roentgenological 
evidence of epiphyseal involvement but 
had no pressure on the epiphysis during 
the time of infection, a pathologically 
dislocated hip and a distal femoral epiph- 
ysis treated with traction, had no subse- 
quent degeneration of the epiphysis. It 
was suggested that pressure might play 
some part in the amount of destruction 
and absorption of the epiphysis. It was 
concluded that in proximal femoral le- 
sions the best treatment was early im- 
mobilization and traction rather than 
early incision and drainage. The best 


Osteochondritis Dissecans of Hip 

Two cases of osteochondritis dissecans 
of the hip- joint are reported by King and 
Richards 48 (Fig. 34). Symptoms of this 
condition were usually gradual in onset. 
They occurred in the third or fourth 
decade. Pain varied in its intensity in 
the same individual. It was generally 
accentuated by a prolonged period of 
use or strain on the hip-joint. This was 
followed by periods of remission. There 
was some limitation of hip motion, 
depending upon the amount of muscle 
spasm. There were never any instances 
of the hip- joint becoming locked. The 
pain often was referred to the knee, in- 
guinal or gluteal region. The x-ray pic- 
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ture was characteristic and never failed 
to determine the diagnosis Etiology of 
the condition was just as obscure as it 
was for other joints, such as knee and 
elbow, more commonly observed 

Treatment was surgical as the oper- 
ative results for osteochondritis dissecans 
in knee- and elbow-joints were good in 


ing occurred The hip-joint was reduced 
and wound closed in layers. A -walking 
hip spica was applied. The patient was 
allowed up on the tenth day. At the end 
of 3 weeks, the cast was removed. At 
the end of a month, crutches were dis- 
carded. These cases had been followed 
but 2 months. Their range of motion was 



Fig. 34 — Case 1* Before operation. 

(King and Richards : J Bone and Joint Surg ) 


90 per cent of the cases. The authors 
used the Smith-Petersen approach and 
dislocated the hip-joint (Figs. 35A and 
35B), Desiccated areas of cartilage were 
identified and dissected free by using its 
line of demarcation from the groove in 
the cartilage and underlying bone. No 
bleeding was encountered in removing 
this segment. There appeared to be an 
underlying sheath of avascular tissue. 
The center of this was incised down to 
the underlying healthy bone and bleed- 


equal to that of the opposite hip and they 
were free from symptoms. 

Tuberculosis of Greater Trochanter 
and Trochanteric Bursae 

In 1017 cases of bone and joint tuber- 
culosis, Wassersug 49 found 18 cases of 
involvement of the trochanter of the 
femur. Thirteen were males and 5 fe- 
males. A history of local trauma was 
obtained in 9 cases. Diagnosis was based 
upon pain in the hip region, the appear- 
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ance of a lump and the development of 
a sinus. Pain was usually intermittent 
and accentuated by exercise or a change 
of posture. There were very few signs 
other than the swelling over the great 
trochanter and local tenderness. The 
motions of the hip usually were not re- 


sinus. Six cases had been followed for 
a period of 4 years without evidence of 
recurrence. Incision and drainage proved 
of no value in any case. One subject 
had a resulting draining sinus for more 
than 25 years. Of the 18 patients, 4 are 
still hospitalized. Fourteen subjects re- 



Fig. 35 — A, Femoral head has been luxated from acetabulum. Clamp is on ligamentum teres. 
On superolateral aspect of femoral head the osteochondritic focus is readily visible. Note furrow- 
ing and imbrication of surrounding cartilage (King and Richards . J. Bone and Joint Surg.) 


stricted. The roentgenogram revealed 
bone destruction in every case in this 
series. Differentiation from a neoplasm 
would be difficult from the roentgeno- 
grams. Histological or bacteriological, 
or both, methods were necessary to con- 
firm the diagnosis. 

Treatment was radical excision, re- 
section or thorough curettage. These 
were performed in 10 cases and all were 
discharged from the hospital without a 


mained at a sanatorium a total of 21% 
years. The shortest stay was 6 months, 
the longest 6 years. Prognosis of cases 
who had resection of the tronchanter 
with an absence of other tuberculous 
foci was excellent. 

Tuberculosis of Large Long Bones 
of Extremities 

In reviewing the English literature, 
Carrell and Childress 50 found that there 
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were about 32 reported cases of tuber- 
culosis of the long bones. After circular- 
izing the orthopedic surgeons of the 
United States and Canada, the authors 
were able to find 78 unreported cases. 
All cases in this series had been proved 
by microscopic section and animal inoc- 


per cent had associated pulmonary infec- 
tion. Only 12 per cent of the cases of 
long bone involvement had associated 
joint involvement Of the cases with 
associated lesions, 50 per cent failed to 
survive Sites of associated lesions other 
than the chest and joints were the me- 



Fig. 35 — B , Osteochondritic focus reflected upward by incising along cartilaginous grooving 
except superiorly. Clamp remains on ligamentum teres; forceps hold osteochondritic fragment 
(King and Richards. J. Bone and Joint Surg ) 

ulation. The tibia was involved in 29 
per cent of the cases, the femur in 27 
per cent. At time of onset, 48 per cent 
of the patients were 20 years of age 
or more, the youngest patient being 6 
months, the oldest 75 years. In 48 per 
cent, the patients had complaints for less 
than 6 months; 43 per cent had symp- 
toms for over a year. In 43 per cent of 
the cases, associated active tuberculous 
lesions were present. Approximately 30 


ninges, skin, flat bones, middle ear and 
small intestine (Fig. 36). 

Treatment — Of 13 patients who re- 
ceived no treatment, 8 died and 5 had 
spontaneous healing. A number of these 
subjects were moribund on admission 
and others had extensive involvement of 
bone and other tissues which made them 
a poor operative risk. The authors do 
not believe that shaft tuberculosis will 
heal spontaneously, as 43 per cent of 
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the patients had symptoms for over a 
year before operative intervention. Am- 
putation and excision produced good 
results in 50 per cent of the cases Of 
44 per cent treated by incision and drain- 
age, healing took place in 66 per cent. 
Many of these cases had draining sinuses 


Tuberculosis of Knee-Joint in Adults 

Key 51 was able to review 99 adults 
treated for tuberculosis of the knee-joint 
from 1931 to 1935. A history of trauma 
bearing some relation to development of 
disability in the knee was obtained in 15 
per cent. There was an average interval, 



Fig. 36 — Microscopic diagnosis Tuberculosis of left tibia. (Carrell and Childress : 

J Bone and Joint Surg ) 


which were not suitable for closure and 
others were treated under the mistaken 
diagnosis of pyogenic osteomyelitis. The 
13 patients treated by curettage or 
saucerization and closure presented 
the best results with healing in 92 
per cent. 


however, before onset of symptoms, of 
4 y 2 months. Pain was the first symptom 
in 70 per cent. Swelling was the initial 
abnormality in 22 per cent. Tenderness, 
when elicited, was present on the mesial 
aspect of the joint. Local warmth was 
always present. Limitation of motion 
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was present when joint surfaces were 
eroded and was accompanied by muscle 
spasm. Abscesses in the early stage of 
the disease occurred in 6 5 per cent. In 
8 7 per cent the diagnosis was made only 
after the pathological changes in the joint 
had passed the earlier stages of the dis- 
ease. In 37 per cent tuberculous lesions 
were present elsewhere. The focal dis- 
ease, the author believes, undergoes 3 
changes : 

1. Remains comparatively localized in the 
bone and reaches quiescence. 

2 Extends laterally beyond the periosteal 
structures and causes abscess formation in the 
soft tissues. 

3. Extends longitudinally, causing destruc- 
tive changes in the joint with abscess. 

The Roentgen film revealed early 
changes as follows : 

1. General haziness. 

2. Increased width of soft tissue shadow 

3. Osteoporosis. 

4. Diminution of joint space. 

5. Thinning of cortical bone. 

After 4 months, abscess cavities were 
found in the bone. The general physical 
condition of the patient was good in 87 
per cent Bacteriologic examination of 
aspirated pus was the greatest diagnos- 
tic aid. The differential diagnoses must 
be made between infective or gonorrheal 
arthritis, syphilis, hemophilia, traumatic 
arthritis or neoplasm. 

Treatment in the synovial type, or 
when the bone foci were remote from the 
articular margin and surrounded by 
healthy bone, was conservative. This 
treatment sufficed in 33 per cent. Sur- 
gical arthrodesis after arrest of the 
general illness and local disease was 
regarded as the best treatment. This 
was done in 60 per cent. Of these, 83 
per cent obtained bony union and excel- 
lent functional result. Amputations 
were done in 10 per cent with a 30 per 
cent mortality. Since amputation was a 


last resort, it was delayed too long; the 
patient was then suffering from profound 
toxemia and could not be saved by 
removing a single focus of infection. 

Tuberculosis of Knee in Children 

Growth Following Fusion Opera- 
tion — Haas 52 reviewed 12 cases of tu- 
berculosis of the knee-joint of children, 
the ages varying from 2% years to 12% 
years. In all of the cases, a positive 
tuberculin test was elicited. The micro- 
scopic examination of the material re- 
moved from the knee-joint at the time of 
operation was positive for tuberculosis. 
In every case a fusion operation was 
done on the knee-joint. In the cases in 
which a flexion deformity existed, this 
was corrected by wedged plaster before 
operation. The cartilage of both tibia 
and femur were removed. Particular 
care was taken to keep away from the 
epiphyseal cartilage. The patella was 
left intact. A second operation was fre- 
quently required in 2 years’ time to 
obtain firm bony ankylosis. The major- 
ity of the subjects showed no loss of 
growth and when it did occur, it was 
not more than % inch. In some subjects 
there was actual lengthening after opera- 
tion, due to stimulation of the epiphysis. 
The knee was protected by a brace for 
several years fo 1 lowing operation to 
prevent a redevelopment of a flexion 
deformity. 

Tuberculous Disease of Ankle and 
Tarsus 

In reviewing the end-results and treat- 
ment of tuberculous disease of the ankle 
and tarsus, Mitchell 53 arrived at some 
very definite conclusions. Adults with 
tuberculosis of the ankle frequently die 
with tuberculous infection elsewhere. In 
23 cases treated conservatively, this was 
true in 35 per cent. No adult who had 
an early amputation developed a sec- 
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ondary lesion In 14 cases with early 
amputation, 13 were living and well 
after several years. The benefits of the 
amputation were obvious, i. e , ( 1 ) short 
disability, (2) the primary lesion was 
removed and secondary infection pre- 
vented; (3) worry and mental changes 
were avoided; (4) the mortality was 
lower; (5) the hospital expenses were 
less. 

The following plan of treatment had 
been devised : 

Adults over 45 years of age have an amputa- 
tion through the upper tibia. 

Subjects 17 to 35 years should have 6 months 
of conservative treatment. If the progress is 
arrested for more than 3 months, then amputa- 
tion should be done. 

Subj'ects from 35 to 45 years should have 
amputation at once if there is any case of doubt 

In children the care should always be con- 
servative. 

Gonorrheal Arthritis 

Treatment — An analysis of the treat- 
ment in 200 cases was made by Culp 54 
at the Johns Hopkins Hospital. All 
cases were proven of gonorrheal origin. 
The criterion of the end-result was the 
unimpaired function of the joint. There 
were 45 chronic, 50 subacute, and 105 
acute cases which were divided into 13 
groups according to method of treat- 
ment. Only 3 types of therapy gave 
results worth recording. These were 
fever therapy, intravenous injections of 
mercurochrome and sulfanilamide. Of 
19 patients given fever therapy, 53 
per cent were markedly improved or 
well. Most of these received but 1 ses- 
sion of fever. Cures were effected in 
the chronic as well as in the acute cases. 
Several patients had severe reactions 
and 1 died while undergoing treatment. 
Of 29 subjects receiving intravenous 
injections of mercurochrome, 69 per 
cent were well or markedly improved. 
Excellent results were obtained in chronic 


as well as the acute cases. The method 
of treatment consisted of ounce (15 
cc.) 1 per cent mercurochrome followed 
at intervals of 3 to 4 days by 4%, 4%, 
5% drams (17, 19, and 21 cc.), respec- 
tively. A rise in temperature following 
the intravenous administration was re- 
garded as a favorable therapeutic re- 
action. 

Sulfanilamide was used in 22 sub- 
jects ; 60 per cent were well or markedly 
improved. In the few subacute and 
chronic cases in this group, little or no 
improvement was recorded. Twenty 
grains (1.3 Gm.) of sulfanilamide were 
administered every 6 hours with sodium 
bicarbonate for 2 weeks. This gener- 
ally maintained the blood level at 8 mg. 
per 100 cc., which was considered op- 
timal for response. 

Degenerative Arthritis of Knee-Joint 

Surgical Treatment — In 20 cases of 
degenerative arthritis of the knee-joint, 
Haggart 55 has removed the patella, done 
a partial synovectomy, and removed the 
fat pad and menisci, if the latter showed 
degenerative changes. One case was re- 
ported as a failure. It was believed that 
this subject had an unrecognized infec- 
tious arthritis, as shortly following the 
surgical procedure he manifested other 
joint involvement. The cases selected 
were those of proven degenerative arthri- 
tis by clinical and x-ray examinations 
and were past the third decade. They 
generally gave a history of having sus- 
tained severe trauma to the knee in 
earlier life. They were usually over- 
weight. The musculature of the extremi- 
ties was often inadequate. They fre- 
quently had increase in synovial fluid. 
There was hyperplasia of the synovial 
membrane. Crepitation beneath the pa- 
tella on palpation during motion was a 
common observation. Passive motion of 
the patella was painful. There was a 
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persistent flexion deformity, with pain 
reference to the anterior aspect of the 
knee-joint. The x-rays consistently 
showed degenerative changes of the pa- 
tella even in the absence of arthritic 
manifestations in other parts of the 
joints. Rarely was the degree of degen- 
erative change in the patella entirely 
revealed by the x-ray film 

Treatment was the excision of the 
patella by means of a midline or median 
parapatellar incision The patella was 
dissected from beneath the tendon, the 
tendon resutured to itself or the capsule 
by means of interrupted silk sutures. 
Compression bandage and a plaster 
cast for immobilization were applied. 
The latter was removed at the end of 
the seventh day. The leg was then sus- 
pended by means of an elastic cord from 
a Balkan frame to the ankle. Progres- 
sive exercises then were instituted All 
cases were given intravenous pentothal 
anesthesia and manipulation carried 
out the third week following operation. 
The author claims this caused no re- 
action and the range of motion rapidly 
increased. 

Injury to Femoral Articular Carti- 
lage by the Medial Meniscus 

Smith and King 56 described 9 sub- 
jects who presented symptoms and signs 
indicative of a tear or gross displacement 
of the medial meniscus. At the time of 
arthrotomy, the medial meniscus was 
found intact but somewhat more mobile 
than normally. On the articular surface 
of the medial femoral condyle there was 
a well defined depression which corre- 
sponded in position and outline to the 
anterior portion of the medial meniscus. 
From the periphery of the condyle, a 
film of vascular tissue encroached upon 
the defects. When the knee was ex- 
tended, the anterior portion of the medial 
meniscus fitted perfectly into the depres- 


TABLE V 

Common Causes of Inequality of 
Leg Length 


Conditions 

Lengthen- 

ing 

Shorten- 

ing 

Poliomyelitis . j 

— 

+ 

Bhronic bone infections 

+ 

— 

Tuberculosis of hip 

— 

+ 

Tuberculosis of knee 

+ 

+ 

Epiphyseal injuries 

— 

+ 

Congenital dislocations 

— 

+ 

Tumors. . . . 

+ 

— 

Hemiatrophy 

— 

+ 

Hemihypertrophy 

+ 

— 

Congenital anomalies 

+ 

+ 

Mai united fractures 


+ 


sion. The lesion did not have the ap- 
pearance of an osteochondritis dissecans. 
No loose bodies were found in the joint. 

In each case a history of a twisting 
injury was given. This was followed by 
an effusion, pain was localized to the 
medial aspect of the joint, tenderness 
was elicited along the medial condyle; 
a limitation of flexion or extension was 
found in all cases. Instability of the 
knee was noted when climbing and 
descending stairs. 

In all subjects symptoms had per- 
sisted from 1 to 24 months prior to 
operation. At the time of arthrotomy, 
the medial meniscus was removed rou- 
tinely. Nothing was done to the defect 
in the condyle. The cases had been fol- 
lowed postoperatively for an average of 
3 years, 7 subjects reporting normal 
knees and 2 were greatly improved. 

Discrepancy in leg length, according 
to Wilson and Thompson, 57 is due to 
either a retardation of growth in 1 ex- 
tremity or an overgrowth in the other. 
The most common cause of inequality of 
leg length is poliomyelitis. 

There have been 2 ways of approach- 
ing the problem of leg inequality : First, 
changing the rate of growth. This has 
been attempted by stimulation of growth 
in the shorter extremities or retardation 
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of the growth in the longer extremities. 
Increase in longitudinal growth of grow- 
ing bones had been observed both clin- 
ically and experimentally following frac- 
ture. It was believed by Ferguson that 
the interruption of the metaphyseal 
blood supply caused a hyperemia in the 
epiphyseal region which resulted in in- 



Fig, 37 — Diagram of operative technic for 
epiphysiodesis. A, Bone removed for graft ; 

B, area of epiphyseal cartilage curetted and 
cauterized ; C, replacement of graft, with car- 
tilage removed, across epiphyseal line. (Wil- 
son and Thompson * Ann, Surg.) 

crease in the growth rate. An attempt 
was made to apply this observation clin- 
ically by drilling the cortex of long 
bones and curetting across the medul- 
lary cavity in the metaphyseal region. 
Very little success was met with by the 
use of this method. 

Lumbar sympathectomy was advo- 
cated by Harris to produce an increased 
blood supply in the short extremity. 
About 50 per cent of the cases treated in 
this manner showed a decrease in the 
discrepancy of leg length. The growth 
in the short extremity in cases of polio- 
myelitis was not stimulated to the extent 


TABLE VI 

Approximate Proportional Growth at the 
Epiphyses of the Lower Extremity 


Upper femoral epiphysis . . 15% 

Lower femoral epiphysis 35% 

Upper tibial epiphysis.. .. 30% 

Lower tibial epiphysis 20% 


observed in normal legs of children upon 
whom the operation had been performed 
for Hirschsprung’s disease. Wilson and 
Thompson had retarded the growth in 
the longer extremity m 34 subjects by 
doing an epiphyseal arrest (Fig. 37). 
They have had no postoperative infec- 
tion or deformity as a result of this 
procedure. The technic was as follows : 

1 The medial and lateral sides of the lower 
end of the femur or upper end of the tibia and 
fibula are exposed through separate incisions. 

2 Bone grafts, about 1x4 cm. in size, are 
removed from the diaphysis. These extend as 
far as, but not across, the epiphyseal cartilage 
plate. 

3 A large area from both the medial and 
lateral aspects of the cartilage disc is removed 
with a chisel or curet. 

4 The curetted area is cauterized with the 
diathermy cautery. 

5. The grafts are replaced, countersunk be- 
neath the cortex of the diaphysis, and driven 
across the epiphyseal line into the cancellous 
bone of the epiphysis. 

The authors considered each patient 
separately. The number of epiphyses to 
be blocked in the long leg was decided by 
the subject’s previous rate of growth, 
expected growth, age, height, and dis- 
crepancy in leg length. Measurements 
of the subject’s family were also taken 
into consideration when available. With 
the records of leg lengths over a period 
of years, which were available in most 
cases of poliomyelitis, the expected dis- 
crepancy in leg length could be esti- 
mated. If this discrepancy had not been 
increasing with growth, the existing dis- 
crepancy could be considered equal to 
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TABLE VII 

Reported Results of Leg Lengthening Operations 


Author 

Number of 
Lengthening 
Operations 

Average Length 
Gained (Inches) 

Complications Reported 

Protrusion of 
Fragments or 
Skm Necrosis 

Infection and 
Osteomyelitis 

Delayed 

Union 

Non- 

union 

Fracture 

Nerve 

Injury 

Foot 

Deformity 

Death 

Failure to 

Gain Length 

Tibia and 
Fibula 

£ 

1 

Abbott 

48 

25 



2 



7 

3 

Many 

0 


Stephenson and Durham 

15 

2 


2 

3 








Carrell 

21 

7 








1 


3 

Brockway 

41 

5 

1 9 ins. 

5 




2 





Janes 

5 


2.25 ins 


3 


1 






Moore, J. R. 

10 




0 

? 



0 

2 



Compere 


5 



4 

i 

2 


1 


1 

? 

Bosworth 

19 


1.9 ins. 

2 

2 

3 

4 



6 



Alcorn 

37 


1 5 to 2 ms. 









4 

Haboush and Finkelstem 

; 17 



4 

6 

1 

2 



2 



Present report 

11 

2 

1 9 ins. 

5 

2 


3 

1 

1 

3 

0 

0 

Totals 

224 

46 

2 ins. 

18 

22 

5 

12 

10 

5 

14 - 

1 

7 


the expected discrepancy. When the rate 
of growth in the longer leg had been 
greater than in the shorter leg, the in- 
crease in discrepancy would continue in 
proportion. By dividing the expected 
discrepancy in leg lengths by the amount 
of expected growth, the percentage of 
growth to be eliminated could be cal- 
culated. The authors recommended if 
the proportion was less than 25 per cent 
that operative treatment be delayed. If 
it was between 25 and 60 per cent, 
blocking of the upper femoral and upper 
tibial and fibular epiphyses should be 
done. If it was more than 60 per cent, 
all the epiphyses at the knee should be 
arrested. If it was more than 70 per 
cent equalization of leg length by this 
means could not be obtained. 

For subjects under 10 years of age 
it was recommended that the growth of 
a single epiphysis be stopped, since an- 
other epiphysis could be fixed 1 or 2 
years later if the growth in the longer 
leg was not as great as had been expected. 

In comparing the result of 14 patients, 
averaging 12% years of age at time of 


operation, who had been observed from 
1 to 4 years, it was found that 50 per 
cent of these showed a lessening of dis- 
crepancy of 1 to 1% inches; 20 per cent 
of % to 1 inch; in 15 per cent, the dis- 
crepancy remained the same; and in 15 
per cent the discrepancy increased 
slightly in spite of the operation. 

The second method taken into consid- 
eration by the authors was that of sur- 
gical reconstruction by the means of 
bone lengthening of the shorter extremi- 
ties or bone shortening of the longer 
extremities. In the 224 cases of bone 
lengthening reported in the literature, 
including the 11 cases of the authors, 
there were many serious complications 
in gaining a length of 2 inches (See: 
Table VII). 

Bone shortening operations of the 
longer extremity, of which 100 had 
been reported by various surgeons, pro- 
duced a uniformly good result with 
practically no complications. The au- 
thors concluded that this latter proce- 
dure was the method of choice when 
growth was well established. 
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Claw-Foot 

Classification — Claw-foot (pes cavus, 
hollow-foot), according to Cole, 5 may 
be classified in 4 grades, depending upon 
the amount of cavus deformity. In a 
mild grade, the cavus disappears when 
weight is placed on the foot. As the 
severity increases, the deformity becomes 


location of the metatarsal phalangeal 
joint and contracture of the plantar 
structure, but may become arrested in 
any of the above mentioned stages. 

Etiology — The deformity is explained 
as a result of weakness or interference 
with certain muscle functions of the foot. 
This condition is frequently accompanied 



Fig 38 — Tendons have been cut and the 4 slips of extensor digitorum longus held together 
in 1 bundle by suture of silk or chromic catgut Tendon of extensor hallucis longus has similar 
suture attached to it Tunnel in cuneiform bones has been drilled after periosteum has been scraped 
away from crucial incisions (Cole* J Bone and Joint Surg.) 


more fixed and the heightened arch and 
the cocked toes do not disappear on 
weight bearing. As growth takes place, 
the tarsal bones of the foot become de- 
formed. The deformity does not pro- 
gress necessarily to the markedly de- 
formed foot with the excessively high 
arch, large calluses or ulcers under the 
metatarsal head, hammer-toes with dis- 


by a spina bifida occulta in the lumbo- 
sacral region. It is a common deformity 
in poliomyelitis cases. It appears in cer- 
tain myelodysplasias, Friedreich’s ataxia, 
multiple sclerosis and progressive mus- 
cular dystrophies. 

The mechanism of the deformity could 
not be clearly explained. Three attrib- 
utabel factors are (1) a weakness of the 
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interossei, lumbricalis ancl other intrinsic 
muscles of the foot; (2) weakness of the 
tibialis anticus muscle without involve- 
ment of the toe extensors; (3) a strong 
pulling or poorly opposed peroneus 
longus muscle. 

Treatment — This depends upon the 
grade of the deformity. In the early or 


a night splint with a bar to bring pres- 
sure back of the metatarsal heads. 

In the second group , where the claw- 
ing is fixed but no bony deformity is 
apparent, a plantar fasciotomy with 
stretching of the foot is sufficient. In 
slightly more resistant cases, the plantar 
structures must be freed from the os 



Fifif. 39— Tendons shown in Fig 38 have been passed through tunnel in cuneiform bones, the 
extensor digitorum longus bundle from the laterial to the medial side, and the extensor hallucis 
longus in opposite direction. Tendons held in place by interrupted sutures, the distal one on each 
side passing through the periosteum Through a small medial incision the interphalangeal joint of 
great toe is curetted in order to initiate ankylosis (Cole • J. Bone and Joint Surg.) 


mild stage of the deformity a contracture 
of the plantar structures, cavus and claw- 
ing of the toes can be minimized. The 
routine advocated was daily manipu- 
lations to flatten the arch and stretch 
the plantar structures, exercises to 
strengthen the dorsi flexors of the foot 
without using toe extensors, the use of 
an anterior arch bar in the shoe and 


calcis. This is followed by a plaster- 
of -Paris bandage for 3 weeks and then 
physiotherapy, consisting of the above 
mentioned exercises. 

In the third group of cases, it is neces- 
sary to prevent the recurrence of the 
deformity. This consists in transplant- 
ing the tendon of the extensor hallucis 
longus muscle and the 4 tendons of the 
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extensor longus digitorum muscle into 
the cuneiform bones. These give addi- 
tional reinforcement to the tibilias anti- 
cus in dorsiflexing the ankle. The pro- 
cedure of transplanting these tendons 
into the heads or necks of the metatar- 


Iu the jour th group of cases, a bone 
deformity exists. It is necessary to re- 
move a wedge of bone. The author ad- 
vocates that a wedge be removed through 
the scaphoid cuneiform joint and the 
cuboid in order not to interfere with the 



Fig. 40 — Diagrammatic representation of foot to show location of wedge in anterior-tarsal- 
wedge osteotomy Note that proximal cut is anterior to midtarsal joint (Cole: J Bone and Joint 
Surg ) 



Fig 41, A — Roentgenogram showing 
marked bone cavus before operation. (Cole: 
J. Bone and Joint Surg ) 


Fig. 41, B — Roentgenogram after plantar 
fasciotomy and anterior-wedge osteotomy* 
(Cole: J Bone and Joint Surg) 


sals fails to overcome the deforming 
tendencies (Figs. 38 and 39). After 
severing the extensor longus hallucis 
tendon, it is necessary that the distal 
phalanx of the toe be arthrodesed in 
order that a plantar flexion of the distal 
phalanx should not exist. 


subastragalar motion (supination, pro- 
nation) or abduction or adduction of 
the forefoot (Figs. 40, 41A and 415). 
Following the wedge tarsectomy, the 
cut tarsal surfaces are opposed and a 
plaster-of-Paris bandage is used for 
immobilization for 8 weeks. Weight 
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bearing is then started without support. 
With the corrected cavus, the author 
claims that the toe deformity will gen- 
erally be overcome spontaneously. 

Congenital Flat-Foot 

Treatment — White 6 claims that the 
excessive length of the astragalar neck 


of 1 or more tarsal joints, the author 
has ingeniously devised a procedure 
which removes a wedge from the medial 
aspect of the astragalar neck and re- 
inserts this wedge on the lateral border 
of the os calcis (Fig. 42). The opera- 
tion has been performed on 18 subjects. 
It was recommended that the heelcord 


Axis of foot before 
"wedqinq astragalus 


Shaded area 
indicates wedge 
from, astragalar 
neck inserted into 
opened calcaneal 
osteotomy, 
lengthening 
outer border 
of foot 


Axis of forefoot 
_ after *wedging 

/*s. 

' /\ 

* 


ftngle of 
• forefoot- 
f correction 



corresponding 
to angle of 
wedge removed 
from astragalus 


Shaded area 
indicates wedge 
removed from 
astragalar neck, 
shortening inner 
border of root. 


Fig. 42 — Tracing of roentgenogram of a severely pronated foot suitable for surgical correc- 
tion. Dotted outline shows position of “forefoot” after closure of wedge removed from astragalar 
neck, which is inserted into opening made by calcaneal osteotomy. The transverse osteotomy must 
be carried all the way across the astragalar neck, and the anterior one to complete the wedge must 
be directed toward the “center” of the foot at this point (“center of rotation” in the tracing). 
(J. W. White . J. Bone and Joint Surg.) 


is responsible for a certain type of flat- 
foot. This is similar to the underdevel- 
opment of the inner border of the foot 
which occurs in a club-foot. Since most 
operations for correction of the flat-foot 
have been accomplished at the sacrifice 


be lengthened if it was found to be short 
at time of operation. Feet were im- 
mobilized in plaster-of-Paris for 2 
months. This was followed by a 
swung-in shoe with % inch extra 
wedge on the inner side of the heel for 
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the first 6 months. Exercises then 
were carried out, directing the mobiliza- 
tion of the foot and strengthening of 
the tibial group of muscles, immediately 
after the removal of the cast. 

Traumatic Dislocation of Tendon of 
Biceps Brachii Muscle 

Dislocation of the tendon of the biceps 
brachii muscle are believed by Abbott 
and Saunders 7 to be due to accidents 
which cause forcible lateral rotation of 
the arm. They consider some underlying 
attritional change to be the etiological 
cause. The injury was followed by local 
pain and swelling, with disability of the 
shoulder. The latter was particularly 
marked by the limitation of forward 
flexion and adduction. With the elbow 
held in flexion and the forearm actively 
supinated against resistance, pain was 
produced in the shoulder. Locally, there 
was swelling and tenderness over the 
bicipital groove. On passive abduction 
and external rotation of the shoulder, 
a definite snapping sensation could be 
obtained at times. In the 6 cases oper- 
ated, the tendon was displaced over the 
lesser tuberosity. It was believed that 
satisfactory results could be obtained by 
replacing the tendon in its groove, 
holding it by a strip of fascia from 
either lip of the bicipital groove. 
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SYMPATHETIC NERVOUS SYSTEM 

Edited by Paul G. Flothow, M.D., M S 

THE AUTONOMIC NERVOUS SYSTEM: GENERAL ANATOMY 

AND PHYSIOLOGY 

By Albert Kuntz, Ph.D , M.D. 


Introduction — The most significant 
contributions to knowledge of the anat- 
omy of the autonomic nervous system 
reported during the past few years re- 
late mainly to the origin of the auto- 
nomic ganglion-cells, the intimate struc- 
ture and organization of the automatic 
ganglia, the structural characters of the 
peripheral terminal mechanisms, and the 
central autonomic centers and conduc- 
tion pathways. Additional anatomical 
data regarding the innervation of cer- 
tain of the internal organs and the blood 
vascular system also have become avail- 
able. The most significant physiological 
contributions are related to the behavior 
and properties of autonomic axons, the 
chemical mediation of nerve impulses, 
the functional classification of autonomic 
nerve-fibers, autonomic control of effec- 
tors and autonomic reflex activity. 

Anatomy 

Histogenesis of Autonomic Gan- 
glion Cells — The results of experimental 
embryological studies reported by Raven 
and by Jones 1 corroborate the earlier 
finding of Kuntz that cells are displaced 
from the neural tube along the ventral 
nerve-roots and the communicating rami 


into the sympathetic primordia where 
they become differentiated into ganglion- 
cells. Sympathetic ganglion-cells of neu- 
ral crest origin are not precluded, but 
Jones 1 has shown that many of the cells 
which are displaced distally along the 
dorsal nerve-roots become differentiated 
into neurilemma. 

Autonomic Reflex Arcs — The auto- 
nomic nerves are essentially efferent, but 
reflex arcs involving only autonomic 
neurons have long been known to exist 
in the enteric plexuses. Data reported by 
Kuntz 2 * 3 support the assumption that 
the celiac and inferior mesenteric ganglia 
also include reflex connections. Axons 
which terminate in these ganglia in rela- 
tion to ganglion-cells remain intact fol- 
lowing degeneration of the preganglionic 
fibers of spinal nerve origin. Persistence 
of intact fibers in the distal segments of 
mesenteric nerves, following their di- 
vision, supports the assumption that 
axons of enteric origin enter the celiac 
and superior mesenteric ganglia and ef- 
fect synaptic connections with gan- 
glion-cells. This assumption is further 
supported by the demonstration of inhibi- 
tory reflex responses in the proximal 
segment of the transected colon to dis- 
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tention of the distal segment following 
decentralization of the inferior mesen- 
teric ganglia. 

Enteric Plexuses — The innervation 
of the gastrointestinal tract has been the 
subject of several recent investigations, 
the results of which have added little to 
the knowledge of the structure of the en- 
teric plexuses. Stohr 4 has challenged the 
current conception of the structure of the 
autonomic system and advanced the 
theory, based in part on his studies of 
the enteric plexuses, that the autonomic 
ganglion-cells do not represent separate 
morphological units but constitute a 
syncytial structure, and that functional 
contacts are made with effector tissues 
through a terminal reticulum without 
clearly defined terminal processes. 
Boeke 5 * 6 advanced further data bearing 
on the structure of the sympathetic 
ground plexus which he previously de- 
scribed in the walls of the enteric canal 
as well as in other parts of the body. 
His description of this structure con- 
forms only in part to Stohr’ s description 
of the terminal reticulum. He regards 
the ground plexus as the structure 
through which the autonomic nerves 
effect their peripheral functional con- 
tacts but concedes the individuality of 
the autonomic neurons. 

Leeuwe advanced certain data in sup- 
port of the theory that the interstitial 
cells of Cajal, associated with the enteric 
plexuses, are primitive neurons. He also 
claimed to have observed syncytial con- 
nections of these cells with the ordinary 
ganglion-cells in the myenteric and sub- 
mucous ganglia. Meijling 7 also inter- 
preted certain findings of his own as 
supporting the theory that the interstitial 
cells are primitive nerve-cells. Li, 8 who 
carried out an intensive study of the 
interstitial cells in the wall of the small 
intestine, supported the point of view ad- 
vocated by Catel, according to which the 


gastrointestinal musculature is inner- 
vated through 3 systems, i. e., ( 1 ) the 
extrinsic nerves, (2) the intramural 
ganglion-cells incorporated in the ganglia 
of the myenteric and the submucous 
plexuses, and (3) the interstitial cells. 
The inner layer of the circular muscle, 
according to Li, is particularly rich in 
interstitial cells. He regards this layer 
as a neuromuscular mechanism which 
probably bears a definite relationship to 
irritability, conduction and rhythmic 
contractions, and plays a major role in 
the ordinary activities of the gastrointes- 
tinal tract in the absence of regulatory 
influence of the extrinsic nerves. 

Innervation of Biliary System — 
The innervation of the biliary system has 
been studied in detail particularly by Sa- 
bussow and Ssuslikow and by Alexan- 
der. 9 According to their findings, nu- 
merous small ganglia occur in the hepatic 
portal and the walls of the cystic and 
common bile-ducts, all of which receive 
preganglionic vagus fibers. The sympa- 
thetic fibers which supply the biliary 
musculature are derived mainly from 
the celiac ganglia. The intramural nerves 
of the biliary tract comprise an ad- 
ventitial, an intramuscular, and a sub- 
epithelial plexus. The structural pattern 
of these plexuses is similar to that of 
the enteric plexuses. 

Hypothalamic Autonomic Centers 
— New data regarding the anatomical re- 
lationships of the hypothalamic auto- 
nomic centers have been reported by vari- 
ous investigators, including Clark, 10 
Ranson and Magoun, 11 Griffiths 12 and 
Ingram. 13 * 14 These centers involve 
most of the hypothalamic nuclei. Most 
of the neurons in the nuclei in question, 
furthermore, contribute fibers to the de- 
scending conduction pathways. Since the 
impulses conducted by these fibers are 
destined to reach preganglionic efferent 
nuclei, the neurons of which they are the 
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axons may be classified as central vis- 
ceral efferent neurons. These neurons 
in general possess common cyto’ogical 
characters by which they may be differ- 
entiated from central neurons of other 
functional categories (Kirgis 13 ) . 

Autonomic Conduction Pathways 
— The conduction pathways through 
which impulses are conducted downward 
from the hypothalamic autonomic cen- 
ters have been investigated particularly 
by Ranson and his collaborators. The 
major findings, as summarized by Ma- 
goun , 16 support the conclusion that the 
descending pathways include some long 
fibers and many short ones arranged 
in relays. Most of the fibers which de- 
scend from the diencephalic autonomic 
centers emerge from the lateral hypo- 
thalamic area. They traverse the central 
and tegmental areas of the mesencepha- 
lon and the tegmental area of the pons. 
In the medulla oblongata they lie mainly 
in the lateral portion of the reticular 
formation, and in the spinal cord, in the 
anterior portion of the lateral funiculus. 
Most of the fibers are limited to one side, 
but some cross the median plane in the 
brain stem or at lower levels in the spinal 
cord. 

Respiratory Centers — New data 
bearing on the respiratory centers and 
the conduction pathways descending 
from them have been reported by Pitts . 17 
According to his findings, the inspiratory 
center is localized in the inferior reticu- 
lar nuc’eus ; the expiratory center in 
the dorsal reticular formation in the 
medulla oblongata. The descending path- 
ways from both these centers traverse 
the anterior and anterolateral funiculi in 
the spinal cord. 

Physiology 

Properties of Autonomic Nerve- 
Fibers — The physiological properties of 
autonomic nerve-fibers have been stud- 


ied by several investigators, including 
Grundfest and Gasser , 18 Graham , 19 Mal- 
tesos and Schneider , 20 and Bishop and 
O’Leary . 21 The results of these studies 
support the classification of autonomic 
axons in several categories which differ 
both in threshold of stimulation and qual- 
itatively. Some degree of specificity of 
autonomic fibers, therefore, is indicated. 

Functional Classification — Data re- 
ported by Cannon and Lissak 22 sup- 
port Dale’s proposed classification of au- 
tonomic neurons into adrenergic and 
cholinergic groups. The results of pre- 
vious studies had shown that stimula- 
tion of some autonomic neurons results 
in liberation of an adrenin-like substance 
at the peripheral junctions of their axons, 
whereas stimulation of others results in 
liberation of an acetylcholine-like sub- 
stance at the neuro-effector junctions. 
The former neurons are now known to 
contain adrenin but not acetylcholine; 
the latter to contain acetylcholine but not 
adrenin. 

Chemical Mediators — The nature of 
the chemical mediators effective at the 
autonomic neuro-effector junctions has 
engaged the attention of not a few in- 
vestigators. The data reported during 
the past few years firmly establish the 
concept of humoral factors in transmis- 
sion at the neuro-effector junctions, but 
do not warrant definite conclusions re- 
garding the exact nature of the humoral 
substances. Data advanced by Luco and 
Lissak 23 support the assumption that 
activation of sympathetic fibers after de- 
generation of the divided preganglionic 
axons elicits liberation of adrenin-like 
substance in greater concentration than 
activation of the corresponding fibers on 
the normal control side. Goffart 24 and 
Goffart and Bacq 25 likewise have re- 
ported an increase in the acetylcholine 
content of the gastrointestinal tract fol- 
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lowing degeneration of the divided vagus 
nerves. 

Synaptic Transmission — Transmis- 
sion of nerve impulses at the synapses 
in autonomic ganglia also has engaged 
the attention of various investigators. 
Both electrical and humoral transmission 
have been advocated. Those advocat- 
ing the electrical theory support the 
assumption that the mechanism of trans- 
mission across the synapse is essen- 
tially similar to that of propagation 
along an axon. Those advocating the 
humoral theory support the assump- 
tion that synaptic transmission is accom- 
plished by a qualitatively specific process 
According to the electrical theory, the 
presynaptic action potential is the trans- 
mitter. According to the humoral 
theory, the presynaptic action potential 
is inadequate for postsynaptic stimula- 
tion, but is concerned mainly or exclu- 
sively with the liberation of the mediator 
which is an acetylcholine-like substance. 
According to the electrical theory, this 
substance serves mainly to counteract 
fatigue and exerts a local vasodilator in- 
fluence. It has also been regarded as a 
nonspecific metabolic product (Lorente 
de No. 26) and as a regulator of trans- 
mission (Schaefer and Haass 27 ). Ac- 
cording to Coopee and Bacq, 28 acetyl- 
choline is indispensable for transmission 
through a ganglion, but they do not re- 
gard this conclusion as implying that the 
electrical theory of synaptic transmission 
should be discarded. Data advanced by 
Lanari and Rosenblueth 29 support the 
assumption that the process of transmis- 
sion at ganglionic synapses is essentially 
similar to that at the neuro-effector junc- 
tion. Failure of transmission during 
fatigue and the early stages of Wallerian 
degeneration of preganglionic fibers 
probably are due exclusively to insuffi- 
ciency of acetylcholine liberation. On 
the other hand, certain phenomena of 


transmission cannot be adequately ex- 
plained on the basis of humoral agencies 
alone. 

Reactions to Adrenin — In studies 
reported by Malmejac, Donnet and Jo- 
nesco 30 adrenin produced only constric- 
tor responses in the cutaneous vessels in 
dogs. Goetz 31 reported similar obser- 
vations in both cats and dogs. In his 
experiments, the vasoconstrictor reac- 
tions in the paw were quite independent 
of changes in blood-pressure. Marked 
constriction was observed in the absence 
of appreciable change in blood-pressure. 
In other instances a rise in blood-pres- 
sure attained its maximum before any 
constriction in the paw became apparent. 
Goetz, therefore, concluded that the reac- 
tion of the cutaneous vessels is not of 
primary importance in producing the 
first rise in blood-pressure after the ad- 
ministration of adrenin and that adrenin 
plays its role in controlling the distribu- 
tion of the blood rather than in aug- 
menting blood-pressure. 

Vasomotor Nerves — Forbes, 
Schmidt and Nason 32 reported addi- 
tional data in support of the assumption 
that the cerebral vasodilator nerves are 
parasympathetic. Katz and Jochim 33 re- 
ported experimental observations which 
cannot be reconciled with the current 
teaching that the coronary vasoconstric- 
tor nerves are parasympathetic and the 
coronary vasodilator nerves are sympa- 
thetic. According to their findings, the 
vagi include only coronary vasodilator 
fibers. These fibers are tonically active 
and are cholinergic. The sympathetic 
coronary innervation includes both 
adrenergic vasoconstrictor and adrenergic 
vasodilator fibers, both of which are 
tonically active. The effects of stimula- 
tion of the sympathetic coronary nerves 
were found to be predominantly vaso- 
constrictor. According to these findings, 
the coronary nerves react similarly to 
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other sympathetic and parasympathetic 
nerves ; in other vascular areas where 
both are present, the action is the same. 

Kabat 34 demonstrated vagus cardiac 
accelerator fibers predominantly in the 
right vagus. These fibers are adrenergic 
and are not excited reflexly by stimula- 
tion of the carotid sinus. 

Innervation o£ Pancreas — Babkin, 
Hebb and Sergeyeva 35 reported external 
secretory activity of the pancreas, in 
response to stimulation of the splanchnic 
nerves, comparable to that elicited by 
stimulation of the vagal secretory fibers. 
Such secretory activity could not be 
elicited by injection of adrenin, but 
acetylcholine could be detected in the 
venous blood in the gland after splanch- 
nic stimulation. The authors therefore 
concluded that the splanchnic secretory 
fibers in question are cholinergic. The 
results of tests with nicotine also sup- 
port the assumption that there is a pe- 
ripheral relay beyond the celiac ganglion. 
The detection of acetylcholine in the 
venous blood of the pancreas following 
splanchnic stimulation is in disagreement 
with the observations of Gayet, Minz 
and Quivy, 86 who detected acetylcholine 
in blood from the stomach and occasion- 
ally from the intestine but never from 
the pancreas. 

Sergeyeva 37 noted an increase in the 
P-cells when the cholinergic splanchnic 
fibers had been stimulated or the para- 
sympathetic nerves had exerted a pre- 
dominant influence as a result of 
previous removal of the abdominal sym- 
pathetic trunks. The a-cells were in- 
creased in most cases in which the 
sympathetico-adrenal influence was pre- 
dominant by reason of splanchnic stimu- 
lation or section of the vagi. 

Cortical Representation — Addi- 
tional data bearing on autonomic repre- 
sentation in the cerebral cortex have been 
reported, particularly by Crouch and 


Thompson. 38 In their experiments on 
cats, dogs and monkeys, electrical stim- 
ulation of different points in the motor 
and premotor cortical areas resulted in 
activation of various autonomic effectors, 
but no well-defined cortical areas were 
found from which certain limited vis- 
ceral reactions could be elicited. Areas 
which influence parasympathetic func- 
tions could not be separated from those 
which influence sympathetic functions. 

Reactions to Hypothalamic Stimu- 
lation — Visceral responses to hypotha- 
lamic stimulation have been studied by 
numerous investigators. Wang and Har- 
rison 39 reported activation of the urinary 
bladder through both the hypogastric 
and sacral autonomic nerves in response 
to stimulation of the anterior portion of 
the hypothalamus. Wang and his asso- 
ciates 40 also reported sympathetic gas- 
trointestinal responses to stimulation of 
the hypothalamus anterior to the infun- 
dibulum, and parasympathetic enteric 
responses to stimulation of the hypo- 
thalamus at the level of the infundibulum 
or behind it. The descending pathways 
involved, according to Wang and 
Clark, 41 show no evidence of decussating 
fibers in the cervical, thoracic and upper 
lumbar segments of the spinal cord, but 
cross connections occur in the brain stem 
and in the lower lumbar segments of the 
cord. The decussation in the brain stem 
may be either multiple or diffuse. Ac- 
cording to Harrison, Wang and Berry, 42 
vasomotor impulses arising in the hypo- 
thalamus may descend on the same side 
or cross in the brain stem or in the 
spinal cord below the cervical segments. 
Crossing first in the brain stem and 
again in the spinal cord also has been 
demonstrated. The role of the hypotha- 
lamus in the regulation of body tempera- 
ture and in the normal alternation of the 
waking and sleeping states has been em- 
phasized by Ranson. 43 Destruction of 
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the posterior lateral portion of the hypo- 
thalamus results in somnolence and emo- 
tional stolidity. 

Mesencephalic Autonomic Center 
— A mesencephalic center which exerts 
an influence on the tonicity of the 
smooth muscle of the rectum has been 
described by Langworthy and Rosen- 
berg. 44 Transection of the brain stem 
below the level of this center, in their 
experiments, resulted in abolition of the 
stretch responses in the rectum. 

Reflex Vasomotor Activity — In 
experiments carried out on decerebrated 
animals Yi 45 observed that reflex lower- 
ing of blood-pressure, elicited by stimu- 
lation of several afferent nerves, was not 
abolished by cauterization of the myelen- 
cephalic pressor center, but disappeared 
following destruction of the depressor 
area around the obex. On the basis of his 
experimental results, he concluded that 
there is an independent reflex center in 
the medulla oblongata which inhibits 
sympathetic vasoconstriction. Downman 
and his associates 46 observed that maxi- 
mal constriction in the paws could be 
elicited by stimuli which produced a rise, 
a fall, or no change in blood-pressure. 
In an experimental study in which the 
vasomotor reactions in the submaxillary 
gland, elicited by chemical stimulation of 
the carotid body, were studied, Bemthal 
and Motley 47 observed that in 9 dogs 
out of 11 these reactions were abolished 
by cervical sympathectomy, but residual 
reactions persisted in the other 2, which 
presumably were mediated through para- 
sympathetic nerves. 

In a study of the vascular reactions in 
the gastrointestinal tract elicited by local- 
ized cutaneous stimulation, Kuntz and 
Haselwood 48 recorded the vascular 
changes photographically and by means 
of the plethysmograph. Moderate cool- 
ing of the skin resulted in vasoconstric- 
tion and moderate warming of the skin 


resulted in vasodilatation in the corre- 
sponding portions of the gastrointestinal 
tract in decerebrated cats. These records 
afford concrete evidence of the validity 
of a principle which has long been ap- 
plied m the treatment of visceral and 
other deeply located lesions. The data 
obtained also afford evidence in support 
of the assumption that stimulation of the 
receptors involved in cutaneovisceral 
vasomotor reflexes probably is associated 
with changes in the tonic state of the 
cutaneous blood-vessels. 

Sensitization of Autonomic Re- 
sponses — The conclusion of Cannon 
and Rosenblueth that sympathetic nerves 
exhibit increased sensitivity to the stim- 
ulating action of acetylcholine following 
degeneration of the preganglionic fibers 
has been corroborated by data reported 
by Chauchard. 49 Youmans, Aumann and 
Haney 50 have shown that the intestinal 
musculature exhibits increased sensibil- 
ity to adrenin and other sympathic- 
omemitic substances following section of 
its extrinsic nerves. Sympathetic dener- 
vation of the submaxillary gland, as re- 
ported by Simeone and Maes, 51 also re- 
sults in increased sensitivity to adrenin, 
pilocarpine and acetylcholine. 

In a study of the differences in sensi- 
tivity of various normal systems to 
acetylcholine, Tournade and Chardon 52 
found that vasodilatation was obtained 
most easily. Next in order came secre- 
tion of adrenin, contraction of the spleen, 
and respiratory acceleration. Retarda- 
tion of the heart required much larger 
doses than those which brought about 
the other reactions. Danielopolu and 
Marcu 53 also reported that the blood- 
vessels become sensitized to the vaso- 
constrictor action of adrenin by small 
doses of acetylcholine, whereas the re- 
sponses to adrenin are reduced by larger 
doses of acetylcholine. 
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Sensitization of the vascular muscula- 
ture in the affected area, following sec- 
tion of sympathetic fibers, to the adrenin 
normally present in the circulating blood 
has been observed in many clinical cases 
Such sensitization probably is of rela- 
tively short duration. According to Sim- 
mons and Sheehan, 54 whose studies are 
based on clinical cases following sympa- 
thectomy, hypersensitivity of the vessels 
to adrenin reaches its maximum 8 to 10 
days after operation and then gradually 
subsides. In some of their cases it had 
apparently disappeared after several 
months. 

Vascular Reaction Patterns — Ac- 
cording to Burton and Taylor, 55 the 
blood flow in the fingers fluctuates con- 


tinually within relatively wide limits. 
Some of these fluctuations probably rep- 
resent rhythmic changes in the vasomo- 
tor tonus. Others are due to various 
causes, including psychic factors. By the 
use of the photoelectric plethysmograph, 
Hertzman and Dillon 56 have recorded 
spontaneous waves in peripheral vessels. 
These waves usually appear as constric- 
tions in the vessels of the extremities and 
dilatations in those of the head skin, but 
of varied character in those of the ear 
and nasal septum. They may or may 
not exhibit synchronism in different vas- 
cular areas. Most of these waves prob- 
ably are due to vasomotor activity, but 
some appear to be due to activity of the 
smooth muscle locally and independently 
of nervous influences. 


THERAPEUTIC CONSIDERATIONS IN DISEASES AND CONDI- 
TIONS RELATED TO THE SYMPATHETIC NERVES 

By Paul G Flothow, M.D., M.S. 


Introduction — A vast amount of 
work has been done in the past year on 
the sympathetic nervous system, but the 
major part of this work has been on its 
anatomic, physiologic and chemical as- 
pects. There has been a paucity of new 
clinical work in the literature. There is 
no question that the pendulum will swing 
back and forth with regard to various 
conditions considered under the sympa- 
thetic nervous system and the applica- 
tion of sympathetic surgery in these con- 
ditions. There is, also, no doubt that 
as time goes on there will be less and less 
new work reported each year. It is ap- 
parent that at the present time a decline 
is beginning to be seen in new clinical 
applications of sympathetic surgery, 
since the unexplored field is narrowing 
each year. 


I. Conditions Primarily Due to 
Vascular Disorders 

1. Vascular Disorders — The treat- 
ment of vascular disorders in which the 
primary cause of vascular insufficiency 
is vasospasm still continues to be domi- 
nated by surgical excision of the proper 
sympathetic ganglia. It does seem, how- 
ever, that the predominance of opinion 
in the treatment of obliterative vascular 
diseases is becoming less in favor of sym- 
pathetic surgery and more in favor of 
conservative measures, the latest of 
which has been the substitution of inter- 
mittent venous occlusion for the use of 
the previously popular Paevex therapy. 

The fact that the medical management 
of vascular lesions, particularly of Buer- 
ger’s disease, continues to be in a flux, 
and that one year a great deal is heard 
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about a certain type of therapy and the 
next year this therapy is found to be in- 
effective and is supplanted by another, 
leads to the conclusion that there is much 
wanting in all forms of therapy advised 
on a purely nonsurgical basis. 

Sympathectomy continues to offer a 
great deal of benefit in all types of oblit- 
erative vascular lesions where there is a 
definite element of vasospasm present. 
There has been nothing particularly new 
published in the last year along these 
lines. 

2. Ainhum — This is an interesting 
although a very uncommon condition. 
McKnight 57 has reported a case of ain- 
hum treated by lumbar sympathetic 
ganglionectomy with spectacular re- 
sult. Ainhum apparently is a neurovas- 
cular disease of tropical origin, the etiol- 
ogy of which is unknown. The disease 
is characterized by a spontaneous ampu- 
tation of the toes. 

Simmons and Sheehan, 64 in review- 
ing their cases to determine the cause of 
relapse after sympathectomy performed 
for vascular lesions of the upper extrem- 
ity, come to the following conclusion: 
First of all they have found that this 
relapse occurs when either type of oper- 
ation is performed, i. e., ganglionectomy 
or the preganglionic resection which has 
been the latest type of operation used in 
these cases. They conclude that the 
relapse is due to the fact that there is 
regeneration of nerve-fibers. They agree 
with Smithwick, Freeman and White 
that there is definitely a hypersensitivity 
of the blood-vessels to circulating adren- 
alin after sympathetic operations, and 
that this hypersensitivity is much less 
after preganglionic section than it is after 
postganglionic section. They felt, fur- 
thermore, that this sensitivity decreased 
with time after both types of operation, 
whereas the regeneration of fibers in- 


creased with time and was the true cause 
of relapse. 

3. Chronic Ulcerations — Homans 58 
treats chronic ulceration of the extremi- 
ties with edema and fungous infections 
which are resistant to medical treatment 
by sympathectomy, and obtains excel- 
lent results. The hot, dry skin which 
results from section of the sympathetic 
nerves is hostile to fungus growth, and 
the improved circulation aids in healing 
the ulcer. 

4. Thrombophlebitis — Ochsner and 
DeBakey 69 and many others continue 
to treat thrombophlebitis very success- 
fully by novocainization of the lum- 
bar or cervical sympathetic ganglia. 

II. Conditions Due to Abnormal 
Physiology or Function 
of Organs 

Asthma — Keeney 60 suggests that 
most asthmatic patients can be treated 
adequately medically, but that there is a 
small group of patients with chronic 
bronchial asthma who fail to obtain re- 
lief from any method of medical treat- 
ment. He states that in this group vari- 
ous operations have been suggested, i. e., 
unilateral sympathectomy, unilateral 
ganglionectomy, unilateral vagotomy, 
and unilateral and bilateral posterior 
pulmonary plexectomy. He is, how- 
ever, of the opinion that the operation of 
choice is bilateral posterior pulmonary 
plexectomy. 

III. Miscellaneous Conditions 

1. Essential Hypertension — The 
question of surgical treatment of essen- 
tial hypertension still occupies a great 
deal of attention among those interested 
in sympathetic surgery. The difference 
of opinion regarding the value of surgery 
in this condition continues to make itself 
very clearly felt. Those doing this type 
of surgery continue to be very enthusias- 
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tic and continue to report excellent re- 
sults m their cases. The greatest enthu- 
siasts for this type of treatment are The 
Mayo Clinic Group and the Michigan 
Group. 

Peet, Wood and Braden 61 have re- 
cently reviewed 350 cases of essential 
hypertension treated by supradiaphrag- 
matic splanchnicectomy and lower 
dorsal sympathetic ganglionectomy. 
They conclude that the operation of su- 
pradiaphragmatic splanchnicectomy and 
lower dorsal sympathetic ganglionectomy 
is of great value in the treatment of hy- 
pertension. In their series of cases 86.6 
per cent had postoperative relief of ma- 
jor symptoms, especially headache; 81.3 
per cent had improvement or complete 
relief of incapacitation; and 51.4 per cent 
with adequate postoperative data had a 
significant reduction in the blood-pres- 
sure. Approximately one-half of these 
patients had pressures either reduced 
to normal or markedly reduced. Im- 
provement in the ophthalmologic, cardiac 
and renal status following operation 
varied from 45 to 70 per cent of the 
cases studied. 

They state that the prognosis is much 
more favorable in females than in males, 
and that the most favorable results are 
obtained in the group below 30 years of 
age. Following this period they seem to 
feel that the age of the patient is of 
minor importance as far as the results 
of the operation are concerned. This is, 
of course, in contradistinction to their 
previous reports and the reports of other 
authorities who feel that operation on pa- 
tients over 50 years of age is not very 
often indicated. Apparently they have 
found that their cases in the upper age 
brackets have done on the average just 
about as well as those in the lower age 
brackets. They do not feel that marked 
fundus changes are a contraindication to 
the operation. They rate their mortality 


3.4 per cent, and state that there are no 
specific untoward effects attendant on 
the operation. They conclude that since 
there is no other form of therapy which 
offers as good results as this type of sur- 
gical treatment, the surgical treatment 
of hypertension by their method offers 
the best prognosis of any form of ther- 
apy yet reported. 

There are some essential differences 
between the supradiaphragmatic and the 
infradiaphragmatic operation , the major 
difference being that the former is largely 
preganglionic, certainly preganglionic to 
the celiac ganglion, while the latter oper- 
ation is of necessity postganglionic if the 
celiac ganglion is removed. The advan- 
tage of the infradiaphragmatic operation 
is that it is possible to explore the 
adrenal glands in the course of operation 
which cannot be done by Peet’s technic. 
The reason for this is that occasionally 
a tumor of the adrenal gland is apt to be 
found which is the cause of the hyper- 
tension. Another advantage of the infra- 
diaphragmatic operation is its apparent 
greater safety than the supradiaphrag- 
matic operation. Peet reports 3.4 per 
cent mortality, whereas The Mayo Clinic 
group have reported large series of cases 
without operative mortality. 

The Reviewer’s mortality in a much 
smaller series than either of these insti- 
tutions is nil at the present time, with 
perhaps some 50 cases in the series. 

2. Arteriovenous Aneurism — A 
very interesting report has been made by 
Plotkin 62 regarding the use of sympa- 
thectomy at a distance in certain opera- 
tions for arteriovenous aneurism. He 
resected an arteriovenous aneurism in 
the popliteal space. Following this oper- 
ation the leg was cold and pale, and as- 
sumed a cadaverous appearance, and it 
seemed that gangrene was inevitable. He, 
therefore, performed a lumbar sympa- 
thetic ganglionectomy on the affected 
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side, and immediately noticed that the 
limb resumed its normal state It dif- 
fered in no respect from the opposite 
one. While this is not entirely a new 
observation, it is most interesting and 
worth noting at this time. 

The Reviewer has had a personal ex- 
perience with this type of lesion, or at 
least a similar one. During the course 
of a cervicodorsal sympathectomy the 
subclavian artery was inadvertently sev- 
ered in its first portion, and it was neces- 
sary to ligate both ends of the subclavian 
artery. He then proceeded with the 
operation of cervicodorsal sympathec- 
tomy, and while at the conclusion of the 
operation no radial pulse was palpable, 
there was no evidence whatsoever that 
there had been a ligation of the major 
artery to the arm. The arm was warm, 
dry and pink, and no trouble whatsoever 
ensued as a result of this ligation. It 
would seem, therefore, as the writer has 
advocated in the past, that in the event 
the necessity of ligation of a major 
artery with the consequent danger of 
gangrene arises, a prompt sympathec- 
tomy will no doubt avoid gangrene in 
almost every instance. 

3. Carotid Sinus Syndrome — Ros- 
sier 63 reports a carotid sinus syndrome 
of the cerebral type. The features of this 
type of carotid sinus syndrome were sud- 
den attacks of dizziness accompanied by 
headache and sensation of scintillation. 
Other symptoms, varying with the indi- 
vidual, were sudden facial skin discolora- 
tion, noise in the head or ears, cardiac 
pain, palpitation of the heart, dyspnea, 
loss of consciousness, vertigo on brusque 
movement of the head, temporary pare- 
sis of the arms and legs, and a bad taste 
in the mouth, etc. Bilateral compression 
of the carotid sinus induced the phenom- 
ena of dizziness, mental confusion, loss 
of consciousness and chronic spasm with 
even greater intensity than appeared in 


the spontaneous attack. Medical man- 
agement failing to relieve these patients, 
the author suggests surgical denerva- 
tion of the carotid sinuses. 

4. Effect of Presacral Neurectomy 
on Childbirth— Pearce 64 concludes ( 1 ) 
that presacral neurectomy has no bad in- 
fluence on any part of the process of 
pregnancy, and (2) that in some pa- 
tients the first stage of labor is painless 
and rapid, or else unobserved. 

5 Angina Pectoris — White 65 re- 
views his work on the treatment of an- 
gina pectoris by paravertebral alcohol 
injection. He describes the technic of 
injection of the upper thoracic sympa- 
thetic rami and the cardiac nerves, and 
describes the safeguards which should 
be used during the injection to avoid in- 
trathecal injection of alcohol. He reiter- 
ates the fact that the objection to this 
form of treatment sometimes advanced 
to the effect that stopping the pain of 
angina pectoris takes away the warning 
signal of the patient is unfounded. He 
states that an adequate warning is nearly 
always preserved, but that the patient 
must be warned that the cardiac reserve 
will not necessarily be increased. He 
concludes that in experienced hands 
paravertebral injection carries less risk, 
and is, therefore, applicable in a greater 
number of patients who suffer from 
anginal pain than is surgical resection 
of the necessary sympathetic nerves. 
This is in contradistinction to the opin- 
ion and the experience of the Reviewer. 

After doing alcohol injection in some 
30 patients without a single mortality, 
the Reviewer has had 3 deaths within the 
past 2 years following very soon after 
alcohol injection. One of these deaths 
occurred on the operating table, 1 within 
6 hours, and the third some 4 days 
after injection. The latter case was 
found at post-mortem examination to 
have had a coronary thrombosis. 
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Since the Reviewer has been able to 
do a number of surgical resections in 
these cases without any untoward effects 
whatsoever, he feels that the operative 
treatment of angina pectoris should be 
very definitely considered in preference 
to the alcohol injection method. There 
is no question in his mind that there is 
tremendous shock when the alcohol is 
injected into the retropleural space, and 
he is sure that all who have used this 
treatment will agree with this statement. 
Using pentothal sodium intravenous 


anesthesia he has been able to operate 
a number of severe cases of angina with- 
out any untoward effects, and up to the 
present time without mortality or any- 
thing that even caused worry in the way 
of operative complications. 

It is the present opinion of the Re- 
viewer that even the patient of advanced 
age is better able to stand the operative 
resection which carries practically no 
surgical shock than they are able to with- 
stand the tremendous shock incident to 
the injection of alcohol. 


SYMPATHECTOMY IN HYPERTENSION 

By Winchell McK. Craig, M.D., M.S., Sc.D. 


Smithwick and his colleagues at the 
Massachusetts General Hospital are con- 
vinced that sympathectomy yields best 
results when the operation is (a) ade- 
quately complete, (b) preganglionic in 
type, (c) extensive enough to guard 
against future regeneration of inter- 
rupted pathways. In addition to the 
above, an operation for hypertension 
should include exploration of the kidney, 
the adrenal glands, and paravertebral 
region. Such an operation to be adequate 
should produce postoperatively a pos- 
tural change in blood-pressure. 

Smithwick 66 explained that in his 
hands the supradiaphragmatic and infra- 
diaphragmatic and the celiac ganglionec- 
tomy proved inadequate and he devised 
a combination type of operation which 
allows a more extensive resection of the 
splanchnic nerves and thoracic sympa- 
thetic ganglia. Anatomically, he be- 
lieves that rami from the sixth, seventh, 
eighth, ninth, and tenth thoracic nerves 
join the aortic plexus and if not divided, 
prevent a complete denervation of the 
splanchnic region. His segments of divi- 
sion of the rami and resection of the 


sympathetic ganglion from above the 
ninth thoracic and below the first lum- 
bar necessitate an incision which allows 
for both supra- and infradiaphragmatic 
exploration. 

“Through a hockey stick incision, adequate 
exposure of the region can be obtained by re- 
secting the twelfth rib. The upper portion is 
vertical, about 2 inches lateral to the midline, 
running up over the inner end of the eleventh 
rib. The lower portion curves laterally, J4 
inch below and parallel to the twelfth rib. The 
sheath of the sacrospinalis muscle is opened 
vertically to below the twelfth rib, and dissec- 
tion is then carried laterally following the skin 
incision through the deeper structures below 
and beyond the tip of the rib. The twelfth rib 
is removed from the transverse process to the 
lateral border of the sacrospinalis sheath. The 
twelfth intercostal artery, vein, and nerve are 
resected over a similar area. The diaphragm 
is divided from its lateral border to the spine, 
1 inch below and parallel to the pleural reflec- 
tion. The pleura is then separated from the 
thoracic cage up to the middorsal region. The 
kidney then is readily exposed and inspected. 
The adrenal gland is readily seen and ex- 
plored. The sympathetic trunk and paraverte- 
bral region are exposed from the ninth dorsal 
to below the second lumbar ganglions. The 
great splanchnic nerve can be seen from its in- 
sertion in the celiac plexus upwards for vir- 
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Dorsolumbar Sympathectomy (Smithwick 07 ) 
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tually its entire extent, with its important 
branches running to the aorta above the dia- 
phragm. The greater splanchnic nerve is re- 
sected as high as the ramus coming from the 
sixth dorsal and the rami from the ganglionated 
trunk and to the aortic plexus. The lesser 
splanchnic is then removed and the sympathetic 
trunk from the ninth dorsal to below the first 
lumbar is removed. After this the diaphragm 
is resutured and the wound is closed in lay- 
ers of silk. Intratracheal anesthesia is used. 
The operation is done in 2 stages between 1 
and 2 weeks apart.” 

Smithwick began doing this operation 
in September, 1938, since which time he 
has operated upon approximately 60 pa- 
tients who have been totally unselected 
other than on the basis that they would 
survive the operation, excluding those 
with advanced renal and cardiac failure 

In a communication from Smithwick, 
he stated that Palmer has recently re- 
viewed the early results extending from 
a few months to 2 years in about half of 
the patients that have been operated on, 
or 30 patients. The results have been 
based on significant changes in blood- 
pressure levels and improvement resulted 
in 75 per cent of the series. This im- 
provement occurred in the following 
cases: 7 of the 8 cases in which the 
hypertension was grade I; 3 of the 4 
cases in which it was grade II ; 5 of the 
10 cases in which it was grade III ; 3 of 


the 7 cases in which it was grade IV 
( malignant hypertension ) . 

In Smithwick’s experience this more 
radical type of sympathectomy has been 
followed by better results in the more 
severe type of hypertension and he is 
advocating it, although he urges more 
careful preoperative studies and selec- 
tion of cases in which this operation is 
to be done. 
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THYROID GLAND SURGERY 

By V. W. Murray Wright, M.D. 


Hyperthyroidism 

Present Status of Treatment — 
Thompson 1 points out that there are 3 
ways of treating patients with toxic 
goiter, i. e., (1) by subtotal thyroidec- 
tomy following adequate preparation; 
(2) by medical measures alone, includ- 


ing iodine; (3) by Roentgen-ray 
therapy of the gland. Ordinarily, med- 
ical measures alone have not proven 
satisfactory. In a few mild cases, either 
before or after the operation, the disease 
may be held in check by iodine until 
it disappears. The disease, however, 
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appears to run a certain course inde- 
pendent of the administration of iodine, 
and the mild cases may become severe, 
thus increasing the hazard of operation. 
The results of Roentgen-ray therapy are 
uncertain and a considerabe period of 
time ordinarily must pass before its ef- 
fectiveness can be determined. 

Roentgen-Ray Therapy — When 
the condition has become unusually se- 
vere even with the intelligent use of 
iodine, adequate rest, and a high caloric 
diet (4000 to 5000 calories), Roentgen- 
ray therapy may be of value as a method 
of improving the preoperative condition 
of the patient. Following each expos- 
ure of the gland to Roentgen therapy 
a temporary reaction results with an in- 
crease in the severity of the disease. It 
becomes important, therefore, to use this 
form of therapy but once each week. 

The dosage usually used is 300 Roent- 
gen units at a distance of 50 cm. ap- 
plied on alternate weeks to each lobe 
and part of the isthmus until a total of 
from 8 to 12 treatments has been given. 
The dosage must, of course, be adjusted 
for each patient, depending on the in- 
itial severity of the disease and the reac- 
tion to treatment. In severe cases the 
initial doses should not exceed 100 
Roentgen units each. Due to reaction in 
the tissues of the neck, it is unwise to 
carry out operative procedures until 3 
weeks have elapsed from the time of the 
last treatment. 

Digitalis — This is frequently helpful 
in patients with auricular fibrillation 
and cardiac decompensation, although 
Thompson advises against starting the 
administration of digitalis in the post- 
operative period. 

Discharge from Hospital — Super- 
vision of the patient with toxic goiter 
does not conclude with the patient’s dis- 
charge from the hospital. A periodic 
check-up to detect any complications 


should be made at regular and frequent 
intervals. In approximately 70 per cent, 
the basal metabolic rate drops to within 
normal limits and remains there indefi- 
nitely. In 20 per cent a mild or moder- 
ate depression of the metabolism is ob- 
served and in 1 or 2 per cent marked 
myxedema may appear. 

In 5 to 10 per cent of patients, per- 
sistence or recurrence of toxic goiter 
has been noted. True recurrences, how- 
ever, are rare but do occur. These can 
be identified only by having an adequate 
follow-up program. 

Postthyroid or Recurrent Postop- 
erative H y p erthyro idism — Persistent 
or recurrent hyperthyroidism following 
thyroid surgery has ever been a vexing 
surgical problem. According to Berlin 
and Gargill, 2 the problem of persistent 
and recurrent thyrotoxicosis following 
apparently adequate subtotal thyroidec- 
tomy has been discussed ever since the 
surgical treatment of toxic goiter was 
standardized. Crile has advocated his 
dekineticizing operation of bilateral de- 
nervation of the adrenals. Others 
conceive the solution of the problem in 
adequate thyroidectomy. Scott ad- 
vocates a total thyroidectomy. The 
authors studied 235 cases of toxic goiter 
in which operation was performed at the 
Beth Israel Hospital from 1932 to 1938. 
Whereas they found that the incidence 
of persistence and recurrence was 5.1 
per cent, the Thompsons and Morris re- 
ported an incidence of 19.5 per cent in a 
similar series of 190 cases. Although 
there is considerable variance between 
these authors’ results, it should be noted 
that 1 of the reasons for the low inci- 
dence in the series of Berlin and Gar- 
gill is that a radical subtotal thyroidec- 
tomy was performed in most of their 
cases. 

The factors probably responsible for 
persistence and recurrence in this series 
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have been found to be an inadequate 
thyroidectomy, the unique personality 
and fundamental imbalance of patients 
with exophthalmic goiter, frequent up- 
per respiratory infections, and psychic 
trauma from marital infelicity or finan- 
cial insecurity. Of late, many surgeons 
are appreciating the importance of these 
2 latter factors and are giving attention 
to them postoperatively in conjunction 
with the family physician. 

No case of either persistent or recur- 
rent thyrotoxicosis has been observed 
following subtotal thyroidectomy for 
toxic nodular goiter. 

Before resorting to a second opera- 
tion, it must be remembered that the 
symptoms and signs of many patients 
with persistent and recurrent thyrotoxi- 
cosis can be controlled fairly completely 
by iodine medication, either alone or 
in combination with Roentgen treat- 
ment. The ideal treatment, of course, 
for recurrent and persistent thyrotoxi- 
cosis, especially when there is marked 
degeneration of thyroid tissue, is a 
maximal or total excision of the thy- 
roid remnants. Such a procedure is 
likely to result in postoperative myxe- 
dema, but this can be controlled satis- 
factorily by thyroid medication. The 
incidence of permanent postoperative 
myxedema in this series was only 3.9 
per cent, in spite of the fact that most of 
the patients had radical subtotal thy- 
roidectomies. 

Every patient who develops recur- 
rent hyperthyroidism after a thyroid 
operation is an individual problem. 
Home or personal problems must al- 
ways be examined into and diplomati- 
cally handled. In most instances, sur- 
geons hesitate to perform a second 
operation for various reasons; also, the 
patient often refuses or delays the per- 
formance of a second operation. What- 
ever the cause may be, however, for 


delayed surgery in any such case, the in- 
ternist and the surgeon foremost should 
bear in mind that procrastination with 
this condition leads but to continuing 
and possibly irreparable cardiac damage 
which will leave the patient partially 
crippled even after delayed surgical and 
sociological intervention. 

Preoperative and Postoperative 
Treatment — Toxic goiter is as differ- 
ent in its various clinical manifestations 
as it is in its pathological picture as de- 
scribed by Womack. 3 There is a vast 
difference between the young person 
with an acute fulminant exophthalmic 
goiter and an elderly individual with a 
mildly toxic nodular goiter. On the 
basis of this difference a number of au- 
thorities have assumed the existence of 
at least 2 separate clinical entities, i. e., 
(1) exophthalmic goiter and (2) nodu- 
lar toxic goiter. This dualistic concep- 
tion in the United States has been sup- 
ported by Plummer and Boothby. A 
number of other authorities, notable 
among which is von Bergmann, who 
support the Unitarian conception, believe 
that the varied manifestations of thyroid 
disease are but different reactions by 
the patient to the same basic pathologi- 
cal process. 

Preoperative Care — In no branch 
of surgery is preoperative care of more 
importance than it is in the operation of 
the thyroid gland. The preoperative 
preparation consists in preparing the 
patient to withstand the shock of tech- 
nical intervention. When the metabo- 
lism is normal the question of ability to 
withstand a certain amount of tissue in- 
jury, loss of blood and fluid plus the 
shock of anesthesia must be considered. 
With these factors kept under control 
there is slight surgical risk. When the 
metabolism of the body is markedly al- 
tered, however, as is always the case 
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with toxic goiter, the effect of a simple 
trauma is enhanced many times. 

Preoperative care must be directed to 
lowering the metabolic requirement of 
the patient as much as possible and at 
the same time the restoration toward 
the normal level of those physiological 
and chemical functions that have been 
grossly disturbed by the disease. This 
treatment may be divided roughly into 
3 parts, i. e., rest, use of iodine, and 
diet. 

Rest in bed is absolutely essential. 
This is necessary not only because of 
the marked decrease in caloric require- 
ment, but furthermore because of the 
particular features of muscle metabo- 
lism in patients with toxic goiter. Fa- 
tigue is one of the most important symp- 
toms of the toxic thyroid patient. It is 
not uncommon to find definite changes 
in the muscles in advanced toxic goiter. 
Atrophy with replacement by fat have 
been seen by Womack in the muscles of 
the neck. The increase in blood flow 
after muscular work is much greater in 
thyrotoxic patients than in normal 
healthy persons, as proven by Means. 4 

In addition to physical rest, mental 
relaxation is likewise important. Psy- 
chotherapy plays a large part in the 
medical care of the thyroid patient. It 
is necessary that the patient be in a 
cheerful room and the petty comforts 
and whims must be catered to. Visiting 
friends must be selected with caution 
and their visits should be exceedingly 
short. Occupational therapy plays a 
role of importance. Never should de- 
tailed discussions of the patient’s condi- 
tion be held within hearing distance. 
When emotional tranquility has been es- 
tablished the surgeon casually may tell 
the patient that sometime he intends to 
remove the thyroid gland ; the exact 
date, however, is not given. The ma- 
jority of patients would rather not 


know the exact date on which they are 
to be operated on. Womack calls atten- 
tion to the importance of regarding the 
emotional reactions of such a patient in 
terms of epinephrine response. Nothing 
is more detrimental to the welfare of 
these patients with toxic thyroid disease 
than the use of epinephrine either by 
the physician or spontaneously on the 
part of the patient. Patients entering 
the operating room in a highly emo- 
tional state become serious operative 
risks. 

The barbiturates are ordinarily the 
most satisfactory sedatives and recently 
Daniels 5 has characterized the action of 
the barbiturates as antagonistic to the 
effect of thyroxin on the midbrain. For 
patients sensitive to phenobarbital, 
chloral and bromide mixtures may 
be used. 

Iodine — The use of iodine as a factor 
of safety to surgery of the thyroid gland 
is of fundamental importance. Soon 
after the use of iodine has been started, 
a striking change appears in the patient. 
The pulse rate slows down, the nervous- 
ness and apprehension diminish and 
there is a gain in weight and improve- 
ment in the well-being. The basal 
metabolic rate begins to fall and the thy- 
roid gland becomes less vascular and 
firm to palpation. About the end of the 
first week this improvement, while rapid 
at first, begins to level off and by the 
end of the second week it has reached 
its optimum. Following 1 or 2 weeks, 
during which the patient’s progress 
seems to remain more or less stationary, 
there appears a slow return to the orig- 
inal level, although this is generally not 
quite attained. Each case should be 
studied individually and its progress 
carefully watched. Some authorities be- 
lieve that this apparent lessening of the 
effect of iodine is due to refractoriness 
to iodine on the patient’s part. Means, 
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however, doubts this and has cited the 
effect of withdrawal of iodine at such a 
time, which is definitely associated with 
the more rapid return to the thyrotoxic 
state. Until more is known about the 
mode of action of iodine, this question 
cannot be definitely decided. With rare 
exceptions, however, the patient with a 
disturbance of the thyroid gland stands 
operation better before this delayed re- 
turn of symptoms occurs. No great ben- 
efit has been found in changing the 
method of administration of iodine, 
namely 10 minims (0 6 cc ) of iodine 
U. S P. 3 times a day. While iodine 
in the form of compound solution of 
iodine U. S. P is not markedly superior 
to potassium iodide or any other avail- 
able iodine salt, it is easily obtainable 
and easily administered. 

Diet — A nutritional problem exists 
in every patient with a toxic thyroid. 
The more toxic the case, the more im- 
portant the nutritional aspect. Tissue 
breakdown exceeds the ability of the 
body to rebuild. The lower the patient’s 
reserve the greater is the operative risk. 
The caloric requirements of these pa- 
tients is several times that of a normal 
individual. The depleted reserve of the 
body must be replenished and the carbo- 
hydrate requirement of the thyrotoxic 
patient is excessive. This is due partly 
to greatly increased consumption result- 
ing from increased metabolic demand 
and partly to loss of glycogen as a result 
of the adrenalin effect. Often carbohy- 
drate depletion may be demonstrated in 
the liver and it is probable that there is 
furthermore a depletion in the skeletal 
muscle and cardiac muscle. Because of 
this, the patient’s diet must contain a 
considerable amount of carbohydrate in 
a readily assimilable form. 

A considerable increase in the nitro- 
gen output in the urine of the patient 
always indicates protein breakdown. 


With this there is muscular wasting and 
loss of weight. There is marked disturb- 
ance of the creatine metabolism. 

Because of the specific dynamic action 
of protein, certain authorities believe 
that protein should be given sparingly in 
the diet However, since in this partic- 
ular instance no difference exists be- 
tween the patient and the normal person, 
it seems that the bad effect that may en- 
sue from the slight elevation in the 
metabolic rate caused by administration 
of protein is more than offset by the 
good effects of protein on the patient 
There appears to be a definite associa- 
tion between the protein metabolism and 
the ability of the body to store glycogen 
in the liver. 

Vitamin A reserves are markedly de- 
pleted in thyrotoxicosis and it has been 
suggested by some observers that there 
is a direct antagonism between the ac- 
tion of vitamin A and thyroid secretion 
This latter statement, however, Wege- 
lin 6 questions. 

The vitamin B requirement of the 
body is dependent to a large extent on 
the metabolic level. With the meta- 
bolic rate markedly increased the ordi- 
nary balanced diet is not sufficient in 
vitamin B to take care of body needs. 
Most of these patients suffering from 
long-standing thyrotoxicosis have a de- 
ficiency as far as the vitamin B complex 
goes. The increased vitamin B require- 
ment as shown by Cowgill and col- 
leagues 7 is due directly to the result of 
an exaggerated metabolic level and the 
excessive utilization of more carbohy- 
drate. These patients require enormous 
amounts of the entire B complex in ad- 
dition to their regular balanced diet. 

Vitamin C in cases of toxic goiter 
plays a less important role. It is true 
that many patients who have thyroid 
disease show a low level of vitamin C 
in the blood, but this, as available evi- 
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dence shows, is due to the association of 
this factor with the general nutritional 
level. It is important that adequate vita- 
min C be present for prompt wound 
healing. 

Vitamin D is not a great factor in 
thyroid disease. With the marked loss 
of calcium in both the urine and feces 
in long-standing thyrotoxicosis it is 
hoped that this could be corrected by 
large quantities of vitamin D. No one 
has proven, however, that this loss of 
calcium is in any way concerned with 
the metabolism of vitamin D. 

Concerning other vitamins, not suffi- 
cient data is at hand to permit any defi- 
nite opinion to be formulated. 

Postoperative Care — The postoper- 
ative care of the toxic thyroid patient 
depends on the condition of the patient 
at the time of the operation and the na- 
ture of the operation performed. With 
surgical intervention at the optimum 
time and the proper amount of tissue re- 
moved with minimum trauma, little 
trouble should be expected. There is 
always a marked increase in the pulse 
rate following operation as compared 
to that in other conditions. With this 
there is an associated increase in the 
metabolic rate. Water balance, there- 
fore, is an important problem. 

Mucus accumulating in the throat 
should be removed by steam inhalation 
and by medication with drugs of the 
opium group, if necessary. At all times 
the patient must be kept comfortable. 
When the environmental temperature is 
elevated, the use of a cooled oxygen 
tent is frequently most gratifying. If 
such a tent is used, however, the patient 
should be informed about it several days 
before operation, in order to prevent the 
terror known by many on awakening 
from an anesthetic in an oxygen tent. 

Fluids may be given either subcu- 
taneously or intravenously. The ma- 


jority of patients need at least 4 or 5 
quarts (liters) during the first few 
hours. These may be in the form of 
physiologic saline solution or intrave- 
nously as dextrose in either water or 
normal saline solution. The use of dex- 
trose over 5 per cent when given in- 
travenously tends to promote a certain 
degree of dehydration and should be 
used only when the carbohydrate need 
is pronounced. Sodium iodide may be 
introduced in the intravenous solution 
when this is given immediately after 
operation. As soon as possible the pa- 
tient should be encouraged to drink 
highly sweetened fruit juices. Cold 
drinks and ice cream are gratefully 
received. When there is a marked in- 
crease in the pulse rate, cold applica- 
tions over the head and an ice bag 
over the chest, as well as cold appli- 
cations to the extremities, are of 
definite usefulness. 

When a postoperative storm, or cri- 
sis, develops, evidence of its occurrence 
may be expected within from 4 to 18 
hours after operation. It usually be- 
gins as an exaggerated postoperative 
response with a marked increase in the 
pulse rate. The patient is apprehensive 
and may become delirious. Vomiting 
and diarrhea are common. 

The therapy indicated is that for low- 
ering the rate of oxygen consumption in 
the body and at the same time lowering 
the emotional reaction of the patient. 
The use of barbiturates or morphine 
or avertin with amylene hydrate per 
rectum is justifiable. 

Delirium, excessive fear and thresh- 
ing about in bed by the patient should 
be controlled at all costs. As the utiliza- 
tion of fluids and sugar is multiplied 
many times, it must be compensated for 
by constant intravenous drip. Low- 
ering of the body temperature is of real 
help in lowering the metabolic rate. 
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Frequently a blood transfusion is life 
saving. This may be administered through 
a cannula in place for intravenous sugar 
medication. 

Adequate oxygenation of the patient 
is exceedingly important. As soon as 
respiratory difficulty appears it should 
be corrected. Cyanosis is one of the 
danger signals in a thyrotoxic patient 
after operation. In the absence of tracheal 
obstruction, this cyanosis should be 
treated by the immediate use of an oxy- 
gen tent. Great care must be exercised 
in ruling out the possibility of hemor- 
rhage beneath the muscles as a cause of 
cyanosis. When this is present, the 
wound should be opened at once and 
the hemorrhage controlled. 

Soon after the first week the patient 
should be well enough to sit up in a 
chair. Womack advises the continued 
postoperative administration of com- 
pound solution of iodine U.S.P. in 
the same doses as were given preopera- 
tively until a week or 2 after the thyroid 
has been removed and the metabolism 
of the patient becomes stable. Following 
this, the use of iodine may be discon- 
tinued. If there are no evidences of 
overfunction of the thyroid and the ba- 
sal metabolism is within normal range, 
then the use of iodine may be perma- 
nently discontinued. 

Following the patient’s discharge from 
the hospital adequate rest must be given 
until recuperation of the physical and 
emotional deficiencies that were present 
before the operation have cleared up. 
The usual dietary measures must be 
continued and the patient should be 
cautioned against too energetic exer- 
cises. 

Roentgen treatment has been ad- 
vocated for those patients in which a 
mild degree of thyrotoxicosis persists 
following operation. 


Anesthesia in Thyroidectomy — In 
general, the selection of the anesthesia 
to be used is relatively unimportant, ac- 
cording to Cole and Brunner, 8 in the 
operation for subtotal thyroidectomy. Of 
extreme importance, however, is the 
skill of the anesthetist and his under- 
standing of the physiological principles 
underlying the procedure. In no other 
condition is greater judgment regarding 
the operability of the patient, the time 
for the operation, and the extent of the 
operation of more importance than in 
thyroid surgery. Ordinarily, the surgeon 
and the anesthetist have their particular 
choice of anesthetic which they use rou- 
tinely. The anesthetist, however, should 
have a complete understanding of all of 
the recommended anesthetic drugs avail- 
able so that when 1 fails, another im- 
mediately may be available. 

The selection of a routine in anes- 
thesia which diminishes the undesirable 
features of the condition, such as hyper- 
excitability, increased metabolic rate, 
strain on the heart, etc., is of funda- 
mental importance to the patient. Like- 
wise, it must be kept in mind, however, 
that with a toxic thyroid condition there 
is an increased oxygen consumption, 
making it most necessary that asphyxia 
should be avoided at all events during 
the period of anesthesia. It is well- 
known that anoxia incident to asphyxia 
is apt to increase the heart rate and, 
therefore, cause a severe strain on the 
cardiac reserve and increase the blood- 
pressure. Anoxia causes congestion and 
increases the susceptibility to bleeding. 

A great deal will be accomplished for 
lowering the mortality rate in thyroid 
surgery if the anesthetist keeps in mind 
the necessity for eliminating the psychic 
trauma as well as the avoidance of pain 
on the part of the patient. Much of the 
psychic trauma can be reduced to a 
minimum by dating the time of opera- 
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tion. Crile was the first to emphasize 
the importance of conferring with the 
relatives rather than the patient concern- 
ing the operation. Experienced surgeons 
favor the practice of inducing sleep in 
a patient’s own bed before transport to 
the operating room. 

When gaseous anesthetic drugs, such 
as nitrous oxide, ethylene, or cyclo- 
propane are selected, the patient should 
be held in the lower border of the first 
plane of the third stage, which is the 
lightest degree of anesthesia that will 
eliminate nausea and vomiting and still 
permit insertion of a pharyngeal airway. 
When this plane of narcosis has been 
achieved, Cole and Brunner 8 insert the 
curved pharyngeal airway regardless of 
the presence or absence of obstruction. 
This insures free passage of the respira- 
tory wave. If absolute quiet is achieved 
during the induction period, the period 
of excitement may be entirely elimi- 
nated, a highly desirable condition, since 
it is so essential that the energy of the 
thyroid patient be conserved to the 
utmost. 

With the use of carbon dioxide, ac- 
cording to the Waters technic, quiet, 
even respirations are the rule, thus pre- 
serving much needed energy. 

Explosions must be borne in mind 
constantly if highly inflammable drugs 
such as ethylene or cyclopropane are 
used. It is obvious that the open flame, 
electric light, switches, motors, and sim- 
ilar spark-producing factors should be 
kept out of the operating environment. 
To avoid sparks from metal objects in 
the operative field it is essential that no 
loose connections be permitted, particu- 
larly within the conduction system. In 
recent years static sparks have caused 
practically all explosions reported. Even 
greater in importance in preventing the 
static spark is the maintenance of a 
humidity of 55 or 60 per cent in the 


operation field. Thoroughly moistening 
the mask and rubber conduction system 
is also important. Waters maintains that 
grounding of the apparatus, floors, etc., 
will not diminish the hazard of explo- 
sions, but may increase it. To reduce 
this hazard, Lahey has recommended an 
intercoupling mechanism which will 
equalize the electrical charge of the table 
and the gas machine in the hope that it 
tends to minimize explosion. 

Since there is no ideal anesthetic drug 
yet available, a preparation must be 
selected which most satisfactorily meets 
the following requirements: (1) Mini- 
mize psychic trauma; (2) depress the 
basal metabolic rate; (3) rapid induc- 
tion; (4) minimum effect on blood- 
pressure level and heart rate; (5) the 
avoidance of anoxia; (6) minimum 
laryngeal spasm; (7) to maintain quiet 
respiration; (8) low toxicity; (9) a 
wide margin of safety; and (10) to 
conserve the patient’s energy. 

Premedication — Premedication 
drugs are of great value in the produc- 
tion of a smooth anesthetic. The pur- 
pose of premedication is to lower the 
metabolic rate and to abolish psychic 
trauma. Morphine is probably the most 
valuable of the preanesthetic drugs since 
it acts directly as a metabolic depressant 
and indirectly minimizes emotional ex- 
citement. Atropine likewise is helpful 
because of its inhibiting effect on mu- 
cous secretion; on the other hand, atro- 
pine stimulates metabolic activity. It is 
losing favor, therefore, as a preoperative 
drug in thyroid surgery. Scopolamine 
inhibits mucous secretion similar to 
atropine and although scopolamine is a 
metabolic stimulant, its action is largely 
neutralized by reducing emotional ex- 
citement. On this account, morphine 
and scopolamine are recommended in 
the dosage ratio of 1 : 25. It must be 
kept in mind that if the dosage of sco- 
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polamine is too large, restlessness and 
even delirium may develop, for which an 
additional small amount of morphine 
or apomorphine % 4 gram (1 mg.) has 
proven helpful. 

Scopolamine is to be avoided in el- 
derly, debilitated, hyperthyroid patients. 

Other drugs recommended for pre- 
medication are pentobarbital sodium, 
1/4 grains (0.1 Gm.), or phenobarbi - 
tal, 1% grains (0.1 Gm.), given the 
evening before operation, and a hypo- 
dermic of % gram (0.016 Gm.) mor- 
phine with gram (0.04 mg ) of 
scopolamine an hour before operation 
the following day. The use of 1% grains 
(0.1 Gm.) of pentobarbital 90 minutes 
before the operation may be helpful m 
diminishing apprehension and excite- 
ment and to permit the patient better 
anesthesia. Sise recommends 3 grains 
(0.2 Gm.) sodium pentobarbital by 
mouth 1 y 2 hours preceding operation 
and this is followed by a hypodermic of 
Ys grain (0.008 Gm.) of morphine and 
Vino grain (0.04 mg.) scopolamine 45 
minutes preceding cyclopropane anes- 
thesia. 

The basal anesthetic agent most com- 
monly used preceding general anesthesia 
may be aver tin, paraldehyde, or so- 
dium amytal. Avertin, however, is 
for the present enjoying the greatest 
popularity. Since paraldehyde has but 
slight depressant effect on respiration 
and circulation and has a general mar- 
gin of safety, Marston has used it to 
precede nitrous oxide anesthesia in the 
dosage of 1 dram (4 Gm.), rectally for 
each 14 pounds of body weight 45 min- 
utes before operation. On the other 
hand, Crile and Adams have reported a 
high incidence of pneumonia following 
the use of paraldehyde. Since paralde- 
hyde is eliminated through the respira- 
tory system, this complication readily 
may be understood. Sodium amytal is 


rarely used as a basal anesthetic since 
its toxicity is greater than avertin when 
given in greater doses to produce un- 
consciousness. 

Complications — Innumerable anes- 
thetic complications may appear during 
thyroid surgery. Many of these, how- 
ever, are the fault of the surgeon and 
not due to improper anesthesia. The 
most common of these is obstruction. It 
is rarely severe enough, however, to 
cause alarm. It is a most undesirable 
condition because of the deleterious ef- 
fect on the heart muscle and the tend- 
ency to increase hemorrhage and elevate 
blood-pressure, due to anoxemia. In the 
majority of instances, obstruction will be 
of pharyngeal origin and can be cor- 
rected readily by adjusting the jaw and 
insertion of an airway. 

Laryngeal and tracheal spasm not in- 
frequently cause obstruction. This com- 
plication may appear with practically 
any of the inhalant anesthetics. It is re- 
flex in origin and is caused by numerous 
factors, as outlined by Cole, including 
too light anesthesia, starting the opera- 
tion before proper anesthetic depth is 
obtained, certain types of operative 
manipulations, especially about the su- 
perior pole of the gland, and too rapid 
an increase in concentration of the an- 
esthetic agent. If these factors are kept 
in mind a spasm may be corrected 
readily, particularly if the surgeon stops 
operating long enough to relieve all pos- 
sible sources of pressure and tension. 
Rarely will tracheal intubation become 
necessary. 

Cord paralysis is a much more serious 
cause of airway obstruction and this is 
ordinarily caused by operative trauma. 
Paralysis of 1 cord only will cause a 
variable degree of obstruction, depend- 
ing on whether or not spasm develops 
in the unaffected cord. When both cords 
are involved the obstruction may become 
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so severe that tracheotomy may be nec- 
essary even before the operation is fin- 
ished. When the obstruction is caused 
by pressure from a clamp, removal will 
eliminate the difficulty. Ordinarily, it is 
difficult to determine at once whether 
the obstruction is caused by a spasm of 
the larynx or paralysis of the cords. 
When m doubt, intubation is usually 
the procedure of choice At the time the 
tracheal tube is removed, the surgeon 
should be on hand and ready to perform 
a tracheotomy if the airway cannot 
he re-established because of cord paraly- 
sis. 

Rough handling of the gland, particu- 
larly in the presence of a large adenoma 
behind the trachea, may cause obstruc- 
tion. Obviously, due care in operative 
technic will eliminate this cause of ob- 
struction. 

Before operation, all patients should 
be queried concerning the possible pres- 
ence of obstructive symptoms caused by 
gland pressure and an x-ray film should 
be made to determine the location of 
the trachea in the presence of a signifi- 
cant history of obstructions. It ordinarily 
is preferable to intubate the patient 
after the anesthesia is started but pre- 
ceding surgical activity. 

Cyclopropane is valuable in pro- 
ducing an anesthesia of sufficient depth 
for this procedure. Helium has been 
recommended by Sise and Lahey for 
minimizing the mechanical factor of 
obstruction Ordinarily, the drop in 
blood-pressure following hemorrhage is 
tolerated poorly by the average thyro- 
toxicosis patient. When bleeding has 
been severe, measures, such as trans- 
fusion or intravenous glucose, should 
be promptly used to increase the blood- 
pressure. 

Pneumonia is a rare complication in 
the hands of an experienced surgeon 
and anesthetist. 


Surgery in Thyroid and Cardiac 
Disease — According to Pemberton and 
Miller , 9 a certain degree of cardiovas- 
cular disturbance is almost invariably 
associated with thyrotoxicosis. In such 
cases the clinical signs related to the 
cardiovascular system are easily ex- 
plicable on the basis of an increased cir- 
culatory rate. The latter is merely the 
result of the changes in the body econ- 
omy dictated by an increased metabolic 
rate The most common disorder of 
cardiac rhythm is auricular fibrillation. 
Its persistence following thyroidectomy 
is suggestive of the presence of associ- 
ated primary cardiac disease, residual 
cardiac injury from protracted hyper- 
thyroidism or recurrent hyperthyroidism 
of exophthalmic goiter. It is important 
that such patients have ample rest be- 
fore operation. When compensation 
is attained, the patient should be am- 
bulatory in a limited fashion for 
several days. Debilitation from pro- 
longed rest and the ravages of hyper- 
thyroidism make him susceptible to post- 
operative pulmonary complications. This 
procedure gives valuable information in 
that this period of limited activity also 
affords a test of cardiac reserve. The 
most frequent accompanying cardiac dis- 
orders are coronary sclerosis and coro- 
nary and hypertensive cardiac disease. 
Cardiac disease as a complication ac- 
counts for approximately 81 per cent 
of the total mortality. In severe cases 
with advanced cardiac involvement the 
surgeon must remember that although 
the chances of recovery are slim, his es- 
timate of risk is subject to error and 
that every patient should be given the 
opportunity to avoid the status of a 
cardiac cripple. 

In the opinion of the authors, the 
relation of hepatic failure to surgical 
risk in cases of hyperthyroidism has not 
received sufficient consideration. The 
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choice of the anesthetic agent to be used 
is a prime consideration. Local infil- 
tration supplemented by inhalation 
of nitrous oxide and oxygen has 
proved effective in their experience. 
Prolonged anesthesia by inhalation is 
avoided and the susceptibility to pul- 
monary complications is reduced. Local 
anesthesia, unsupplemented, should be 
used for patients with obstructive dysp- 
nea. Patients in an extremely toxemic 
condition with limited reserve and pa- 
tients with congestive heart-failure may 
have to be subjected to lobectomy to 
minimize the hazard. Such patients need 
special preoperative and postoperative 
preparation. Such care is most ef- 
fectively achieved by the internist and 
the surgeon as a team. Finally, it should 
be appreciated that although the risk of 
operation for such individuals is great, 
the large number of excellent results 
justifies such operative intervention in 
selected cases. 

Surgical End-results — Very favor- 
able end-results (84.4 per cent) follow- 
ing operations for thyrotoxicosis are 
reported by Poate and Wyndham. 10 The 
clinical material upon which this report 
was based consisted of 413 patients ob- 
served from 1925 to* 1937. Only 317 
were available for follow-up examination 
2 to 14 years after operation. Complete 
freedom from symptoms was obtained 
in 220 (69.4 per cent), mild symptoms 
were present in 48 (15 per cent) and 
unsatisfactory results in 49 (15.4 per 
cent). 

Like surgeons in this country and 
elsewhere, they note that treatment and 
careful attention should not cease on 
discharge from the hospital. It is neces- 
sary to watch and advise each patient 
for about 2 years during the stage of re- 
adjustment. Close co-operation betzveen 
physician and surgeon is not only of 
benefit to both, but is a necessity to the 


patient. Patients with mild symptoms 
are capable of doing a normal day’s 
work. Their complaints may be due to 
1 of the following : Residual thyro- 
toxicosis, hypothyroidism, hypoparathy- 
roidism, diminished cardiac efficiency, 
neurasthenia, or causes not associated 
with the original illness. With careful 
after-treatment, many of these patients 
will be included in the group of perfect 
cures. 

The group with unsatisfactory results 
includes 13 patients who died within a 
few days of operation, 6 patients who 
died after leaving the hospital, and 30 
who are still living but who cannot lead 
a normal life. Observations on 34 pa- 
tients with auricular fibrillation con- 
vinced the authors that fibrillation de- 
pends more on the heart than on the 
thyroid gland. In 59 per cent of such 
cases normal rhythm was restored. This 
very favorable improvement of the sec- 
ondary cardiac condition bespeaks sur- 
gical intervention rather than prolonged 
medical treatment. These figures also 
cause one to wonder if early surgery had 
been performed in all the reported cases, 
whether or not the number of cases 
which had re-establishment of normal 
rhythm might not have been much 
higher. 

Malignant Thyroids 

Surgical Findings — The dividing 
line between benign and malignant tu- 
mors is nowhere less sharply drawn than 
in tumors of thyroid tissue showing pa- 
pillary design. Fifteen cases of tumors 
of aberrant thyroid tissue found in the 
pathologic material of 4274 operations 
are presented in detail by Ward. 11 
There were 95 malignant tumors in nor- 
mally situated thyroids. Twelve of the 
growths of the aberrant thyroid were 
tentatively considered by the author as 
malignant and 3 as benign. From a path- 
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ological study of the tumors it was re- 
vealed that of 3 patients dead of lateral 
tumors, 2 had growths of the papillary 
type and 1 a malignant adenoma. Of 
the 12 malignant tumors, 7 were either 
predominantly papillary or showed some 
characteristics of that growth, while 5 
showed no tendency toward papilliferous 
change. The tumors were single in only 
3 instances. The remaining 12 cases 
were instances of multiple tumors, 42 lo- 
cated in the left side of the neck and 29 
in the right. Regional or distant metas- 
tases were considered gross evidence of 
malignant change. It should be remem- 
bered that many of the changes which 
would bespeak a malignant condition in 
other organs are seen in the thyroid as 
a response to stimulation of the gland to 
greater activity. There is little evidence 
that the change from a benign to a ma- 
lignant tumor of papillary structure is 
not a reversible process. 

Ward points out that the statistical 
comparison of malignant tumors of lat- 
eral aberrant thyroid tissue with those 
arising in the thyroid proper shows that 
the former are found in a younger age 
group, that they are more equally dis- 
tributed between the sexes and that the 
mortality rate is less than one-half as 
great. Despite the more favorable mor- 


tality rate, the ratio of recurrence is 
high. Only 4 of his 15 patients have 
remained free from the disease after a 
single operative removal. Statistically, 
there were 2 deaths from papillary tu- 
mors, 1 from pulmonary metastases and 
1 the author believes was caused by me- 
tastases from a lateral nonpapillary 
tumor. 

Ward concluded that a guarded prog- 
nosis should be given in similar cases 
and that more deaths will be found in 
the cases reported by other investigators 
if a sufficiently long period of observa- 
tion is maintained. 
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WAR SURGERY 

By V. W. Murray Wright, M.D. 


Fundamentals of War Surgery 
Surgeons interested in war surgery 
will be interested in the problems pre- 
sented by extensive war injuries of the 
extremities with lacerations or contu- 
sions of the muscles and vessels, with 
fractured bones and open articulations; 
by crushed extremities that are cold and 


inert; by the wounded with multiple 
lesions, and by those who are in shock 
and almost moribund. War surgery re- 
quires a special organization: (1) Ad- 
vanced surgical posts, (2) centers of 
treatment that are subdivided according 
to specialties, (3) research centers 
charged with the study of the biology. 
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pathologic anatomy and treatment of war 
wounds, and (4) a service of surgical 
information 

Jeanneney, 1 in giving a general re- 
view of war surgery, relates his basic 
ideas acquired during the Spanish war, 
that the latent time before deep infec- 
tion of the war wound permits a pro- 
phylactic excision and, if necessary, a 
suture of the wound; the penetrating 
wounds of the cranium permit preopera- 
tive transportation ; penetrating chest 
wounds, severe hemorrhage and shock 
do not permit transportation; the pene- 
trating abdominal wound should be 
given priority in treatment. 

Jeanneney stresses the following 
points: (1) Lavage of the injuries only 
at the beginning, in order to remove the 
septic debris; (2) surgical cleansing of 
the wound, removal of foreign bodies 
and flattening of sinuous depressions ; 
(3) antitetanic and antigangrenous ther- 
apy; (4) infrequent changing of dress- 
ings, even if the wound smells bad or 
changing only the cotton, leaving the 
wound itself untouched, thus avoiding 
unnecessary pain for the wounded; (5) 
supervising carefully the temperature 
and the general condition ; and (6) giv- 
ing special attention to immobilization in 
a good position. Immobilization by a 
plaster-of J Paris cast is recommended 
not only for fractures but also for 
wounds of the soft parts. The wounds 
are padded with petrolatum com- 
presses and the dressings are changed 
at the end of two weeks. 

Although closed plaster casts were 
used for compound fractures during the 
Spanish war, the author considers that 
this procedure should be used with pru- 
dence, because it involves the danger of 
"enclosing the wolf in the sheepfold.” 
The pain of the amputation stump has 
been known to respond to daily infec- 
tions of vitamin B. When a correctly 


vaccinated subject sustains a tetanigemc 
injury he should be given an injection 
of tetanic toxoid so as to augment the 
immunity without exposing him to pos- 
sible complications from serum. If 
doubt exists as to whether a wounded 
person has been vaccinated or, if the 
wounds are multiple and have caused 
severe hemorrhages, it is best to com- 
bine the injection of toxoid with serum 
treatment. If tetanus is developing, se- 
rotoxoid therapy should be employed. 

Air Transport of War Wounded 

Through the centuries of man’s war- 
fares, the transportation of injured sol- 
diers has depended upon the facilities 
and racial progress of the nationals af- 
fected. With the revolution of transpor- 
tation and communications in the past 
several decades it, therefore, is not sur- 
prising to learn that German ambulance 
planes have been put into operation in 
appreciable number on the Eastern 
Front. The travelling speed of the large 
medical planes is 143 miles per hour. 
Schmidt 2 reports that airplane transpor- 
tation is superior to all other methods, 
because, while flying, jarring of the pa- 
tient rarely causes pain and the trans- 
portation time is short. The trimotor 
passenger plane as an ambulance plane 
must be considered a lucky choice. Four 
removable stretcher racks in the open 
space in the cabin carry 8 stretchers. 
The racks are fastened rigidly to the 
wall of the plane and permit no motion 
in any direction, except for elasticity. 
Short leather straps keep the stretchers 
from slipping. Lying in pairs, one be- 
side or above the other, each patient is 
is easily reached from the central aisle, 
which permits of easy nursing care, at- 
tention to tourniquets, change of dress- 
ings, administering of stimulants, etc. 
The relatively large number of spinal in- 
juries has made it necessary to include 
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rubber or glass bedpans. They are now 
standard ambulance equipment. Since 
the wounded are very susceptible to 
cold, the planes are equipped with cabin 
heat of the same type used in passenger 
planes. 

Schmidt reports that the greatest diffi- 
culty of airplane transportation is that 
the ambulance plane requires suitable 
landing and takeoff fields and is de- 
pendent on land means of transporta- 
tion. At the flying fields much time was 
wasted with waiting and loading after 
the plane had landed. Such delays are 
avoidable if the probable time of landing 
is reported in advance to those at the 
front. 

For carrying communications in the 
area between the rear of the front sec- 
tion and temporary air stations for large 
planes, a small scout plane would be 
most adequate. Such a plane could re- 
store broken connections in the shortest 
time, receive new orders, pick out the 
most suitable open fields in the closest 
proximity to the wounded. The author 
asserts that not a single wounded man 
transported by himself in a reclining po- 
sition has ever suffered airsickness, not- 
withstanding squalls during several 
flights. The reason for this lies mainly 
in the fact of the reclining position of 
the body , the short duration of the trip 
and the avoidance of marked turbulent 
air currents in the proximity of the 
ground up to 15,748 feet (400 meters). 
Wounded soldiers have felt very grate- 
ful for the airplane transportation. The 
air transport of wounded obviously can 
be of great value in treating various 
cases of war injuries where time is of 
great importance. Such cases are (1) 
early gas gangrene, (2) compound 
fractures of the long bones, (3) cranial 
injuries, and (4) latent shock. Civilian 
surgeons who may later be called to 


military service should be prepared to 
utilize and appreciate this contribution 
of aviation in minimizing the delays of 
former days attending shock and infec- 
tion in war wounded. 

War Plane Transport of Blood Bank 

During the World War thousands of 
soldiers died of shock who might have 
been saved by transfusions which have 
been so highly developed in recent years. 
Taking advantage of this increased 
knowledge, the medical service of the 
French Army have developed large 
blood banks in the civilian rear of the 
army and then devised a rapid air-borne, 
mobile, blood-bank dispatch to field hos- 
pitals where wounded soldiers with 
shock had already been typed 3 Thus, 
transportation by air plays an impor- 
tant part in the treatment of military 
shock. The French had a fleet of air- 
craft to carry blood from the depots in 
which it is stored to the hospitals. A 
wire crate containing 10 bottles of blood 
is the unit for dispatch. To each bottle 
is attached a tin box containing the 
sterilized equipment necessary for giv- 
ing the blood. There are insulated boxes 
for the airplanes, each of which holds 2 
crates and when loaded weighs about 
100 pounds. The boxes are kept loaded 
in the refrigerator until just before dis- 
patch. Thereupon a block of ice con- 
tained in a tin box is slipped into the lid 
of the box. This, in conjunction with 
the kapok insulating material with which 
the walls of the box are lined, ensures 
that the temperature inside the box will 
not rise more than 5° C. in 8 hours. 
Little structural change is required in 
the aircraft used for the work. The 
boxes are merely strapped to the fuse- 
lage to prevent rolling when in flight. 
The type of aircraft used can carry 5 
boxes of blood, i. e., 100 pints. 
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Future development of this method 
can also prove useful to the Red Cross 
Service during civilian catastrophies, 
etc. 

Chest Wounds 

Treatment — Increasing reports from 
Europe testify to the seriousness of war 
wounds of the chest. Naegeli 4 points 
out that the prognosis in cases of bilat- 
eral pneumothorax is grave. In unilat- 
eral open thoracic wounds a displace- 
ment of the mediastinum toward the 
uninjured side occurs with decreased 
ventilation of the uninjured lung and 
unsatisfactory blood arterialization as a 
consequence. Closing of the thoracic 
wound with airtight dressing or sutur- 
ing soft parts improves the patient’s 
condition, as the injurious variations in 
pressure during breathing become there- 
by eliminated. Some of the consequences 
of valvular and tension pneumothorax 
are tympanites over the lungs, widening 
of the intercostal spaces, cyanosis and 
dyspnea. Such cases should be treated 
by puncture , preferably with a cannula 
provided with a valve toward the out- 
side. Severe phenomena of displacement 
due to hemorrhage following injury of 
a lung vessel also require puncture. A 
small blood transfusion favors arrest 
of the hemorrhage. Mediastinal em- 
physema requires an incision into the 
suprasternal fossa. In pleural empye- 
mas , puncturing and suction should 
be used. Change of dressing should be 
done without letting air into the empye- 
ma cavity which complicates and pro- 
longs the treatment of such cases. In 
view of possible infection, large and par- 
ticularly torn soft ounds of the tho- 
racic wall should be excised and even- 
tually sutured. The patients may be 
transported best in a sitting position 
leaning on the injured side. Severely 
wounded patients or patients who have 


been operated on should not be trans- 
ported for 20 days at least. 

With increasing reports reaching the 
medical literature on modern war chest 
surgery, it is interesting to note the re- 
sults obtained in the World War by an 
English surgeon and his conclusions 
about this type of surgery in the present 
European War. Ryle 5 reviews the rec- 
ords of penetrating wounds of the chest 
admitted under his care during 1917 at a 
casualty clearing station near Ypres. 
The patients totaled 130, and 30 (23 
per cent) of them died. Since none were 
discharged to the base until shock, sep- 
sis and hemorrhage were under control 
and they were judged fit for the long 
train journey, it is unlikely that there 
was a high toll of subsequent deaths. 
He states that if a patient is admitted in 
bad condition not attributable to other 
wounds, the cause may be 1 of the 3 
following: 1. A “leaking” or “sucking” 
hemothorax or pneumothorax, calling 
for immediate plugging with wet 
eusol gauze and a £rm pad with 
strapping or a binder . (2) A tension 
pneumothorax calling for relief with the 
needle. The author never saw this as 
a complication of a penetrating wound ; 
it is more likely to follow a crush injury. 
(3) Penetration of the diaphragm by a 
fragment passing through the chest and 
lung with damage to 1 or more of the 
abdominal viscera. A “leaking” hemo- 
thorax usually shows a large entry or 
exit wound from which there is a con- 
siderable flow or trickle or rhythmic 
spouting of blood or bloody fluid. An 
audibly “sucking” or “open” pneumo- 
thorax explains itself and calls for sim- 
ilar immediate treatment. The further 
immediate treatment in all such cases is 
the usual treatment for shock or hemor- 
rhage. The procedure in closed hemo- 
thorax, apart from appropriate nurs- 
ing, postural measures and relief of 
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dyspnea and pain, was to wait until 
the second day and then to needle and 
withdraw a syringeful of blood. This 
should be examined by staining a smear 
for organisms and culturally 

According to the patient’s condition 
and temperature chart, subsequent 
needhngs for inspection and culture are 
carried out on the third or fourth and, 
if necessary, on subsequent days In pa- 
tients with the graver “ leaking ” or 
“ sucking " wounds of the chest who sur- 
vive the first day or 2 surgical inter- 
vention will nearly always become 
necessary for purposes of drainage of 
an infected effusion, toilet of the wounds 
and comminuted ribs and, when feasible, 
removal of the foreign body. The 
time for such action must be determined 
by the conditions obtaining in each case 
Ryle has no doubt that with earlier ad- 
missions and better treatment of hemor- 
rhage and shock, early intervention will 
be undertaken more often than it was 
m 1917 and that the primary operations 
with removal of fragments, repair and 
closure will become more usual and save 
lives 

Artificial Pneumothorax — Thoracic 
surgery in civilian life is largely con- 
cerned with slowly progressive condi- 
tions and the operations performed are 
usually of election Though industrial, 
auto accidents and assault cases produce 
emergency or complicated cases for the 
thoracic surgeon, these are in the mi- 
nority. In war surgery, however, the sit- 
uation is reversed and most of chest 
wound cases fall m the complicated 
group 

According to Kretzschmar, 6 the treat- 
ment of chest wounds by artificial 
pneumothorax was introduced into the 
Italian army in 1916 by Morelli Dur- 
ing the Spanish War the author saw 
death from intrathoracic hemorrhage 
after a comparatively small chest wound. 


Hemorrhage is intensified or prolonged 
by the negative pressure in the pleural 
cavity The hemothorax does not check 
the hemorrhage, for if the wound is in 
the upper part of the lung the hemo- 
thorax does not reach the level of the 
wound It should be remembered that 
spontaneous cessation of pulmonary 
hemorrhage is more probab’y due to 
the pneumothorax which usually accom- 
panies penetrating wounds of the chest. 
A traumatic pneumothorax is not an in- 
dication for operation unless it is val- 
vular or complicated by an infected ef- 
fusion or by progressive hemorrhage 
from the lung When there is progres- 
sive pulmonary hemorrhage and when 
there are foreign bodies in the lung, a 
complete artificial pneumothorax should 
be induced to cause collapse of the lung 
The hemothorax, if large, should be 
cleared out by thoracocentesis as com- 
pletely as possible, because its absorp- 
tion takes a long time, causes thickening 
of the diaphragm and pleural adhesions, 
and impedes the cardiac action and the 
expansion of the sound lung, and there 
is a risk of pyopneumohemothorax with 
a doubtful prognosis 

Artificial pneumothorax has its thera- 
peutic effect on the wound of the lung. 
It stops or reduces the hemorrhage from 
the lung, prevents the obliteration of the 
sinuses and the formation of adhesions 
between the visceral and parietal pleura, 
protects the lung from further damage 
due to movement of foreign bodies and 
prevents inflammation of the lung caused 
by these foreign bodies. Consequently, 
artificial pneumothorax should have a 
permanent place in the treatment of 
wounds of the chest, whether in mili- 
tary or civilian practice 

War Wounds of Extremities 

Treatment — Cohen and Schulen- 
burg 7 report observations on 266 cases 



876 


SURGERY 


of gunshot wounds of the extremities 
The smallness of a wound of entry is 
not always an indication of the degree 
of resultant internal damage. Since 
even small bomb splinters were often 
found to have produced severe internal 
destruction of the tissues, consequently 
the authors always employed general 
anesthesia. The routine use of evipal 
and pentothal sodium followed by gas 
and oxygen was most satisfactory. In 
contrast to former methods of surgery, 
it is to be noted that with the exception 
of excision of the skin edge, no exten- 
sive debridement was carried out, but 
the wound was laid widely open by 
means of several radiating incisions. No 
attempt was made to excise or trim mus- 
cles. In packing, care was taken that 
there should be uninterrupted drainage 
from the cellular spaces between the 
muscle bellies. It may surprise many 
surgeons to learn that tendons were not 
immediately sutured, but their frayed 
ends were removed and bone fragments 
were removed only when completely de- 
tached. No early suturing or trimming 
of divided nerves was done. The opera- 
tion was always preceded by x-ray ex- 
amination. Foreign bodies were removed 
only when readily accessible. Large 
splinters were always removed but not 
the small ones lying some distance from 
the entry wound. In a few cases, local- 
ized abscess formation around a foreign 
body subsequently necessitated incision. 
Petrolatum gauze was used for packing. 
A thin layer of sterilized plaster wool 
was placed over the wound; the rest of 
the plaster was skin tight. Altogether 84 
cases due to gunshot wounds were 
treated in plaster. Of these, 54 cases 
were compound fractures, 36 being of 
the upper extremity and 18 of the lower. 
Following the method adopted by sur- 
geons in the Spanish War, all compound 
fractures were treated in closed plaster 


casts. Reduction was obtained only by 
manual traction and maintained while 
the plaster was being applied. Of 207 
wounds involving only the soft tissues, 
30 were treated in plaster. These were 
extensive wounds and the same prin- 
ciples were applied as if an associated 
fracture had been present. 

All patients operated on received a 
course of chemotherapy An initial dose 
of 3 tablets of sulfanilamide was fol- 
lowed by 2 tablets every 4 hours for 48 
hours, and then 1 tablet every 4 hours 
for 48 hours, making a total dosage of 
5 drams (19.5 Gm.) in 4 days. The 
nursing staff was told that no dose was 
to be omitted , even at night. No toxic 
effects were observed from this dosage. 
There were no deaths and only 1 limb 
was amputated. The results reported by 
Cohen and Schulenburg are surprising 
as no mortality occurred in their total 
group of cases. The failure of severe in- 
fections to develop which would have led 
to generalized septicemia can only be 
explained by early adequate drainage 
immobilization and maintained ” 

chemotherapy. 

War Fractures 

Trueta Treatment — At the Royal 
Society of Medicine in London, Trueta, 8 
late director of surgery at the General 
Hospital of Catalunya, Barcelona, de- 
scribed his method of treating war frac- 
tures, which gave good results in the 
Spanish civil war. Advances in the treat- 
ment of compound fractures have always 
been secured by the experience of war. 
He particularly discussed injuries from 
aerial bombs, which were more destruc- 
tive than those from bullets. No meas- 
ures against infection, such as antisepsis 
or serum, were used without first excis- 
ing damaged tissue. Contrary to the 
opinion held during the World War by 
surgeons, such as Leriche, he believed 
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that the greatest danger of infection lay 
not in bone but in muscle, which was 
favorable soil for anaerobic infection. 
This has been shown to be true in civil- 
ian life as well as in the last war by the 
high incidence of gas gangrene infec- 
tions which spread up fascial layers and 
muscle planes. 

In extensive wounds of the limbs, 
Trueta observed clinically, perhaps for 
the first time on a large scale, that true 
shock is the result of absorption of dis- 
integrating tissues. Other European 
surgeons have since confirmed this ear- 
lier and important observation made by 
Trueta. After air raids on Barcelona he 
operated radically on hundreds of per- 
sons with severe wounds of the limbs 
within one-half hour and sometimes 
within 20 minutes. After treatment of 
the primary shock, a meticulous opera- 
tion was performed, all devitalized tissue 
being removed. Trueta’ s personal de- 
scription thus disposes of the erroneous 
opinion held by some that he did not 
debride/'but simply encased wounds im- 
mediately and completely with plaster- 
of-Paris. When operation was under- 
taken immediately, it was common to 
observe that secondary shock or gener- 
alized infections did not occur. 

He found that movement increased 
the dissemination of infection in the 
body and that rigorous immobilization 
prevented it. This could be obtained 
only by enclosing the limb in a rigid 
casing which prevented all movement 
but permitted good circulation. The only 
material which supplied this requisite 
was plaster-of-Paris. Its only disad- 
vantage was that it prevented examina- 
tion of the wound, but this he seldom 
found necessary. In the upper limb, if 
properly applied, the closed method was 
always satisfactory and gas gangrene 
and septicemia were very rare. In the 
lower limb, the leg and the thigh must 


be separately considered. In fractures 
of the leg the circulation of the foot and 
the local circulation in the wounded part 
and the possibility of excising devita- 
lized tissue must be estimated carefully. 
If, in spite of excision, there was still 
doubt about the vitality or the circula- 
tion, one should wait a day or 2 before 
putting on plaster, using open treatment 
with continuous traction. If amputation 
became necessary, it could then be per- 
formed without loss of time. In the 
thigh the indications were the same, but 
the local circulation of the tissues sur- 
rounding the wound was more impor- 
tant than the general circulation of the 
leg, which was easier to estimate. By this 
treatment many lives as well as limbs 
could be saved and gas gangrene disap- 
peared from the hospital. 

The treatment used by Trueta in the 
Spanish War has contributed greatly to 
naval and military surgery in simplify- 
ing transportation of the wounded, thus 
emptying hospital beds close to the front. 
Formerly, many patients could not be 
moved to rear hospitals because their 
limbs were suspended from Balkan 
frames and infused with continuous Da- 
kin’s solution. Trueta observed that re- 
duction of fractures must be secured by 
traction on the operating table. The 
plaster-of-Paris should then be applied 
under an anesthetic directly on the skin, 
without interposition of raw cotton or 
stockinet. Only the anterior-superior 
iliac spine, the os calcis and the achilles 
tendon required to be covered with cot- 
ton. The immediate benefits of the plas- 
ter treatment were absence of pain, 
rapid disappearance of shock and return 
of appetite. In 1073 cases removal of 
the plaster for infection was necessary 
in only 0.75 per cent. The first plaster 
cast was retained for 6 weeks. 

In a discussion of the paper, Cope de- 
scribed it as momentous and bidding fair 
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to revolutionize a most difficult war 
problem. One speaker called attention to 
the disagreeable smell due to saturation 
of the plaster with the discharges. 
Trueta replied that in a certain number 
of cases yeast obtained from breweries 
was applied and mitigated the smell. 
Though the technic of Trueta is vastly 
different from that practiced in the past 
by surgeons generally, his findings have 
since been confirmed by French and 
English military surgeons. If further 
reports from Europe continue to ap- 
prove his radical form of treatment, he 
will have contributed greatly to the in- 
jured both in military and civilian life. 

War Injuries and Hysterical 
Contractures 

Civilian surgeons entering military 
service must be prepared to recognize 
and cope with hysterical contractures 
which may be considered as subcon- 
scious malingering or the product of an 
escape mechanism. In this connection 
the report of Sir Arthur Hurst regard- 
ing hysterical contractures following 
war injuries is interesting. 9 He ob- 
served that in civil life contractures fol- 
lowing injuries were comparatively rare 
but after war injuries they were fre- 
quent. During the World War the na- 
ture of these contractures was much dis- 
cussed but only toward the end did it 
become almost universally recognized 
that they were hysterical and could be 
quickly cured by proper treatment. 

The most common contracture fol- 
lowed injury to the soft parts of any 
type. Sometimes there was no wound, 
only a twist or a sprain. A limb was 
sometimes found completely stiff after 
amputation of a hammer-toe or removal 
of a semilunar cartilage, but this was 
amenable to psychotherapy. The pos- 
tures were of great variety. The com- 
monest developed in the hand and were 


of 2 main kinds: With the fingers stif- 
fened in extension or tightly flexed into 
the palm. One patient’s hand was con- 
tracted for 234 years and, when cured 
at a single sitting and the hand was 
opened, the nails had grown deeply into 
the palm. Fixation of the wrist was in- 
frequent; of the elbow, frequent; of the 
shoulder held tightly to the side, oc- 
casional. In a number of cases the toes 
were affected and the patient walked on 
the ball of the foot. The knee and the 
hip were often fixed. Immediately after 
the injury the patient adopted the most 
comfortable position and this might de- 
velop into a contraction. In some cases 
the limb was put into a splint and after 
its removal maintained the same posi- 
tion. The limb was fixed because the 
patient had lost the idea of movement. 

Treatment in the early days of the 
war consisted in a certain amount of 
suggestion and occasional hypnotism, 
but later Hurst and his colleagues found 
simpler methods of psychotherapy 
more valuable. The patients were not 
commonly hysterical and never had had 
“shell shock.” Persuasion, manipula- 
tion and re-education were found ef- 
fective and the ideal patient was cured 
merely by telling him what to do. It 
was explained to him how the contrac- 
ture developed, that it was necessary to 
rest the limb after the injury, but that 
when the splint and bandage were taken 
away the limb should be moved. The 
patient was taught to relax the limb, and 
the physician moved the affected part a 
little and allowed it to relax again. 

Psychotherapy rather than physical 
therapy is the treatment of choice in 
these conditions. According to J. B. 
Mennell (physical therapist), if there 
was 1 condition more than another with 
which the physical therapist should not 
interfere, it was these contractures. Un- 
raveling them by force was a barbarous 
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method and the contractures recurred. 
While nothing surgical can be done for 
conditions of this sort, a thorough ap- 
preciation of hysterical contractures will 
aid surgical officers in saving valuable 
time and labor by routing such individ- 
uals to other departments or distant 
points where proper treatment can be 
instituted. 

War Neuroses 

With America arming rapidly and 
with thousands of civilians being in- 
ducted into the armed services, civilian 
doctors who are being called to duty to 
treat these soldiers and sailors, in peace 
or in possible future warfare, ought con- 
stantly to bear in mind the condition 
commonly referred to as zvar neurosis. 

This condition is not a nezv entity as 
witness the articles upon the subject 
written during and after the World 
War. It is a new subject, however, to 
the younger members of the profession 
who had no experience with the last war 
and to other older members whose ex- 
perience perhaps has been mainly with 
civilians. 

European army medical officers again 
have been confronted with this difficult 
problem and recently it was the subject 
of an investigation by the British Min- 
istry of Pensions. 10 According to this 
source, there appeared during the last 
war a large number of neuroses engen- 
dered by fear, shock, exhaustion, physi- 
cal and mental strain or lack of sleep, 
which caught the medical officers of the 
army unprepared with any organization 
or agreed method of treatment. These 
neuroses were popularly called “shell 
shock,” for it was supposed that they 
were due to the physical effects of high 
explosives. But it was found that sim- 
ilar symptoms occurred among men who 
had never been exposed to explosions 
and which were also well known in civil 


life. Many men who were blown up or 
buried beneath debris to the same ex- 
tent, moreover, returned to duty without 
suffering any durable effects. It is evi- 
dent, therefore, that among the human 
race there are 2 distinct groups of indi- 
viduals : ( 1 ) Those who can take it, 
and (2) those who cannot Like another 
recent war expression, there are the 
“haves” and the “have nots.” The vic- 
tims of “war neurosis” are those who 
“have not” the psychological background 
of facing realities and seeing things 
through. Like many cases of dementia 
precox, they are ostriches who bury 
their heads in the sand and refuse to see 
dangers rather than face them. These 
facts ever must be remembered by mili- 
tary and naval medical officers when “a 
given case allegedly diagnosed as such 
and such a condition fails to fit the pic- 
ture even after due consultations and in- 
vestigations” or when “an actual surgi- 
cal or medical condition, after the best 
commonly prescribed form of treatment, 
fails to respond as other similar cases do 
and when malingering is suggestively 
present following patient investigations 
which have failed to unearth a cause for 
the bizarre result.” In short, unusual 
conditions and unusual results will be 
encountered most often in unusual pa- 
tients and these unusual patients are 
usually candidates for war neuroses. 

In the latter part of 1939, the British 
Minister of Pensions convened a con- 
ference under the chairmanship of Lord 
Horder to advise the government as to 
the general principles for dealing with 
these cases. Its report has just been 
presented and issued to the British med- 
ical services. 

The report points out that most of 
these neuroses took the form of either 
an anxiety state or hysteria. The anxiety 
state has a common characteristic , i. e., 
the constant presence of fear or anxiety 
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accompanied, to a greater or leaser ex- 
tent. by vasomotor and visceral concom- 
itants The source of anxiety was the 
fear of being found afraid or of financial 
loss and domestic worries. The anxiety 
is out of all proportion to the cause. Hys- 
teria provides the clearest example of 
neurosis due to failure of adaptation as 
the result of conflict between individ- 
ual needs and social requirements. Sug- 
gestion is the most important factor in 
causing the symptoms. Physical mani- 
festations of severe emotional disturb- 
ance, such as mutism and tremors, or 
temporary loss of power in the limbs 
due to a minor physical injury, are 
readily perpetuated as hysterical symp- 
toms in men subjected to physical or 
mental stress. It was noted that sugges- 
tions by medical officers, in the course of 
examination were often responsible for 
such symptoms. Consequently, physi- 
cians would do well to remember and 
practice that ancient Greek saying : “Be- 
ware of that erring member, the tongue.” 
Underlying the process of suggestion is 
a conflict between the instinct of self 
preservation and the ideas of duty and 
self respect. The development of the 
symptoms satisfies the patient’s ethical 
requirements and provides an escape 
from duty on the ground of physical 
incapacity. 

These findings but support previous 
observations recorded by psychiatrists, 
that individuals of this type, though ap- 
parently normal in ordinary circum- 
stances, will lie and malinger, perhaps 
subconsciously, to whatever extent that 
provides them an exit or way out from 
a mental situation which for them is im- 
possible to face or continue. 

Taking a lesson from mistakes en- 
countered in treating cases of war neu- 
roses in the World War, the British 
commission recorded that in 1920 the 
army council appointed a committee to 


collate the medical experience of that 
war for future use This committee re- 
ported as follows (1) The term “shell 
shock ” has been a gross and costly mis- 
nomer and should be eliminated It is 
a catch-word which reacts unfavorably 
on the patient and others. (2) The war 
produced no new nervous disorders. 
The cases formed 3 classes: (a) Gen- 
uine concussion without visible wound 
as a result of shell explosion. This 
amounted to only 5 to 10 per cent of all 
cases, (b) Emotional shock, whether 
acute in men with a neuropathic dispo- 
sition or developing slowly as a result 
of prolonged strain and terrifying ex- 
perience, the final breakdown being 
sometimes due to some trivial cause. 
This formed 80 per cent of all cases, (r) 
Nervous and mental exhaustion, the re- 
sult of prolonged strain and hardship. 

Every surgeon who is experienced 
with civilian traumatic shock and every 
general practitioner who has observed 
many instances of emotional shock, fol- 
lowing sociological disruptions in famil- 
ial life, know all too well, regardless 
of how strong an individual may be, 
physically or mentally, that even the 
normal body and mind can stand just 
so much and no more. When the “no 
more” point is passed (that added straw 
on the camel’s back), something “snaps” 
and a new, strange person presents him- 
self. Such an individual (normal) ap- 
parently goes on a “sit-down strike” 
with life. He refuses to act, to listen to 
earnest entreaties and sound advice or 
even to actually be interested in his own 
welfare — immediate or future. Physio- 
logically, he is resting or relaxing. Psy- 
chologically, he is getting his “second 
wind,” even though he may not realize it 
consciously Such normal individuals, 
when treated with considerate patience, 
and not otherwise overly treated, sooner 
or later manifest the rubbery or elastic 
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make-up of their psyche and eventually 
“bound back” into normal activities. 
They may be a little grayer and less 
“gay” but nevertheless they return com- 
pletely to a “full, sane, economic and 
social life.” 

This final and happy result in the nor- 
mally minded individual is not to be ex- 
pected in the subnormally minded per- 
son who commonly is referred to as a 
“weak sister.” This latter type of per- 
son, even when -only subjected to mini- 
mal shocking episodes, has no “rubber 
system” which will permit him to bound 
back into normal activities regardless of 
whether he desires to do so or is “run- 
ning to cover ” 

It should be remembered that al- 
though the experience of the British 
Medical Services showed that most 
cases of war neuroses developed without 
gross physical cause, up to 10 per cent 
were caused by concussion and another 
10 per cent were due to prolonged 
strain, fatigue, etc., in normal individ- 
uals. They found that the diagnosis of 
concussion should be made only when 
the history or symptoms leave no doubt 
of physical injury by the direct explo- 
sion of a shell. The actually concussed 
patient becomes immediately uncon- 
scious or at least severely dazed. When 
the immediate effect passes off there is 
complete amnesia for a period immedi- 
ately before and after the injury. Pa- 
tients suffering from emotional shock 
may say that they became unconscious, 
but careful questioning will show that 
they can recall most of their experiences. 

The British commission concluded 
that as to treatment, the first essential 
when these patients arrive at an aid 
post is to convince them that they have 
received no serious injury. When con- 
fusion, excitement, loss of memory and 
disorientation are the chief symptoms, 
rest, warmth, hot drinks with plenty 


of sugar or a dose of bromide or phe- 
nobarbital will be necessary Restless 
or excited patients may be given a hy- 
podermic injection of morphine or 
soluble phenobarbital combined with 
hyoscine. When hysterical symptoms 
predominate, an attempt should be made 
to remove them by suggestion. 

Past experience and the experience of 
foreign medical officers in the present 
war show that, naturally, all those physi- 
cally injured should be given immediate 
treatment of the first order and that 
physical shock is to be combatted with 
sedatives, saline and glucose solu- 
tions intravenously, posture, warmth 
and plasma or bank-blood transfu- 
sions when indicated. When, however, 
“a given case fails to fit the picture ” or 
when “an actual case of shock fails to 
respond to known appropriate treat- 
ment,” and concussion, actual cerebral 
damage, etc., are definitely ruled out, 
the assumption must then be that the 
given case is very probably a so-called 
“ivar neurosis 

Hospital beds never ought to be oc- 
cupied by individuals who do not de- 
serve their occupancy and when such 
beds could be filled more deservedly 
with those requiring their use. Econom- 
ically and administratively, “war neu- 
roses” patients are a financial and 
physical loss — all because of a thin, 
unappreciated and gossamer cerebral 
spider web. 

Considering the mental background of 
such persons, the fact that they are “run- 
ning away” from “front line problems” 
and that they can only be relieved from 
their mental anxieties or fears which 
are concerned with “nearness to dan- 
ger,” it would seem that the most prac- 
tical thing which naval and military 
medical officers, who are primarily in- 
terested in “effectives,” can do immedi- 
ately is to evacuate such patients, as 



882 


SURGERY 


soon as the condition is recognized, to 
base hospitals and the “far, safe rear” ! 

Thus removed from fear, anxiety, etc , 
such patients readily can be made am- 
bulatory, empty needed beds, conserve 
medical and nursing care, be close to 
psychotherapy or relatives and friends 
and at least serviceably and profitably 
perform noncombatant duties which, 
after all, they are only from a psycho- 
logical point of view capable of being 
trusted to perform well. 

Lastly, medical officers of the armed 
forces should consider, in managing the 
sick or injured, that racial fundamental 
characteristics make for many differ- 
ences m the recovering from medical or 
surgical ills America being the “melt- 
mg-pot of races” that it is, contains citi- 
zens with very divergent mental back- 
grounds As is well known, the Finn is 
a hardy individual, so is the Norwegian 
and Swede The Scots are dour, taci- 
turn and uncomplaining The English 
and Welsh are bulldoggish and phleg- 
matic Some Irishmen are tough-as- 
nails and some are as excitable as the 
French who once invaded and intermar- 
ried with them Jews are very prone to 
be hysterical Negroes, like American 
Indians or the Chinese, can be so stolid 
that they will accept the suturing of 
wounds without an anesthetic and with- 
out “batting an eyelid” or they can also 
revert to voodooish and primordial in- 
stincts and be fearful of even shadows 

With all due respect to the races and 
creeds of the men making up our 
armed forces, military and naval sur- 
geons will undoubtedly profit much, in 
caring for their sick and injured, if 
they ever remember the teachings of the 
ancient Greek preceptor, Plato (429- 
347 b c ), who said: 

“The greatest mistake in the treat- 
ment of disease is that there exist physi- 
cians taking care of the body and physi- 


cians taking care of the soul, as these 
ought not to be separated from each 
other . . but just this fact is over- 
looked by the Greek physicians and 
therefore many diseases escape them, as 
they never see the whole ” 

War Shock 

Surgery and Insulin — Traumatic 
shock occurring among war injured dif- 
fers from accidental shock in that the 
latter is sudden, unforeseen and, there- 
fore, not complicated psychologically by 
prolonged periods of fear, depression, 
etc According to F C Mann and his 
collaborators, a large number of men 
are found at the front with a treacher- 
ous syndrome characterized by vasomo- 
tor, circulatory and psychic insufficiency, 
the result of a series of diverse syn- 
dromes due to hemorrhage, emotion, 
pam and fatigue and to toxic and infec- 
tious absorption 11 Shock so defined is 
a complication involving depression and 
toxemia. It is frequently fatal. Aid 
must be given quickly to the wounded 
before complications and the critical mo- 
ment occur which set the vicious circle 
of shock m motion. Early and thorough 
surgical treatment of infection prevents 
the accumulation of toxic products for 
later absorption. Preventive therapy 
may be adapted to certain conditions 
such as hemorrhage, nervous exhaustion 
and gas poisoning. Curative therapy 
consists m restoring body temperature, 
maintaining the activity of the cardio- 
vascular system by physiologic serum 
employed in moderation and a constant 
check of the venous pressure Acidosis 
must be combatted by sodium bicarbo- 
nate and anoxemia by oxygen. These 
are purely physiological needs Besides, 
certain manifestations will control ther- 
apy and make mandatory transfusions m 
cases of hemorrhage, of blood stagnation 
and of complete paralytic vasodilatation 
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According to the views recently present- 
ed by G. Jeanneney and L. Justin-Be- 
sancon before the Academy of Surgery 
of Paris, 2 significant facts have ap- 
peared : A tourniquet retards the appear- 
ance of shock ; amputation cures it, even 
if performed during complete and grave 
shock. The ro’e of absorption of pro- 
teins devitalised by the trauma is thus 
brought out. 

Lambret stressed 2 principal factors in 
the origin of shock: (1) An immediate 
neurovegetative factor whose point of 
departure was the wound, with multiple 
small filaments of the sympathetic nerve ; 
(2) a delayed toxic factor caused by the 
pressure of liberated proteins in the 
blood. Lambret concluded that the es- 
sential remedies against shock consisted 
in transfusions in large quantities and 
large doses of insulin. 

Concerning the occurrence of shock 
among the war injured (and this in- 
cludes bombed civilians), increasing re- 
ports from Europe continue to inform 
us that such shock is a combination of 
not 1 but many different factors and 
that the best surgical results will be ob- 
tained in treating such cases by an ap- 
preciation of and attendance to all the 
etiological factors concerned. 

Wound Shock in War Surgery 

Treatment — The Committee on 
Traumatic Shock and Blood Transfu- 
sion, appointed by the Medical Research 
Council of the British Isles, has pre- 
sented a report on the treatment of 
wound shock. 12 As the Committee con- 
sists of the leading physiologists, bio- 
chemists, pathologists, physicians and 
surgeons of the day, the report is for the 
time the last word on the subject. 
Wound shock cases are divided into 2 
groups, i. e., primary and secondary, or 
delayed shock. Primary shock, which 
follows soon after injury and is not due 


to hemorrhage, resembles fainting. It 
responds to simple measures. Second- 
ary or wound shock develops insid- 
iously some hours after injury. It is 
characterized by weakness, pallor and 
raised pulse rate and, in advanced cases, 
by lowered body temperature, sweat- 
ing, low blood-pressure, rapid, thready 
pulse, vomiting and intense thirst. It is 
important that medical officers should 
train themselves to recognize wound 
shock in its earliest stages, for it is then 
that treatment is most likely to be effec- 
tive. Wound shock closely resembles 
hemorrhage clinically. Shock results 
from many factors besides loss of blood, 
i. e., fatigue, dehydration, pain and ex- 
posure to cold and wet — all of which de- 
mand attention in treatment. In the 
majority, active steps to restore blood 
volume must be taken as early as pos- 
sible. 

During military operations the most 
that can be done in advanced positions 
is to limit hemorrhage and loss of plas- 
ma by a firm bandage or tourniquet 
and by splinting to prevent pain and 
local loss of plasma due to movement of 
a fractured limb during transportation. 
It is of great importance to give water 
freely and repeatedly except to those 
who are unconscious or have abdominal 
wounds. It should preferably contain 
1 teaspoonful of salt to the pint. The 
army transfusion apparatus allows 
blood or plasma to be administered at 
least as far forward as main dressing 
stations. Open wounds of the chest 
should be closed immediately , as 
otherwise they have a high mortality. 

A patient unfit by reason of shock for 
immediate operation should be put in a 
resuscitation ward, where greater rest 
and quiet can be ensured than in a busy 
general ward. The most valuable single 
method for combatting shock is blood 
transfusion . Whole blood is of proved 
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value, while human plasma or serum, be- 
cause of its superior keeping qualities, is 
more convenient under field conditions 
In extensive burns, in which reduction 
of blood volume is due entirely to loss of 
plasma, replacement by plasma or 
serum is theoretically correct. When 
blood, plasma or serum is not available, 
isotonic saline or dextrose solution 
may be used, but the restoration of blood 
volume is only transient by intravenous 
infusion of these solutions and is not de- 
void of risk. Because of the dehydra- 
tion, repeated and copious drinking 
of Suids should be encouraged, with 
the exceptions mentioned. If necessarjq 
the rectal route may be used Oxygen 
should be given to all who manifest cya- 
nosis of the lips, ears, or nails. It is es- 
pecially necessary in any interference 
with respiration, as in chest wounds. 
In cases of infected wounds, absorption 
of toxins aggravates shock. Infected 
tissue therefore must be promptly re- 
moved and chemotherapy and other 
forms of treatment given 

For cases requiring anesthesia, gas 
and oxygen, combined with ether, if 
necessary, is the mixture of choice, pro- 
vided a skilled anesthetist and apparatus 
are available ; otherwise, ether alone 
should be used. Chloroform or spinal an- 
esthesia should not be employed. The ad- 
ministration of an anesthetic to shocked 
patients requires special care, as their 
circulation and the oxygen-carrying 
power of their blood, though having 
apparently been rendered near normal 
by transfusions, plasma, etc., are really 
only pseudonormal. Such patients must 
be regarded as operative risks, somewhat 
like severe alcoholics, when surgery is 
necessary, i, e., an alcoholic is potentially 
subject to delirium tremens and a re- 
cently shocked case is potentially subject 
to further shock which on a second oc- 


currence may prove more severe than 
the first and terminate fatally 

“Trench Foot” 

As the condition termed “trench foot” 
rendered thousands of soldiers in the 
World War unfit for combat service and 
increased hospitalization work, army 
surgeons will be interested m the most 
recent observations from abroad regard- 
ing this entity which has recurred in 
European armies 13 Christian Champy 
and Roger Goujard reported before the 
Academy of Sciences and the Academy 
of Medicine, of Paris, the role of vitamin 
B deficiency in trench foot, which has 
again made its appearance in the present 
European War. The symmetry of the 
lesions, the fact that only certain army 
units and certain classes of troops are 
troubled by it, its frequency in alcoholic 
persons and the effect of the cold season 
have always pointed to an internal 
agent, probably vitamin B deficiency. 
Unlike beriberi, trench foot is not usu- 
ally accompanied by generalized neuritis. 
After subjecting animals to a regimen 
deficient in vitamin B, they were ex- 
posed to conditions similar to those of 
the soldiers in the trenches. Controls 
were used and were given the same diet 
but without exposure to cold. The au- 
thors found that the accidents of vitamin 
B deficiency appeared much earlier in 
animals exposed to cold. They believe 
that the process of thermogenesis acti- 
vates a larger consumption of glucides, 
in the production of which, it is gener- 
ally agreed, the effect of vitamin B can 
be recognized. The edemas of trench 
foot are attended by degenerative proc- 
esses in the sciatic nerve, while phenom- 
ena of general neuritis are not in evi- 
dence. Their conclusion is that trench 
foot is preceded by a vitamin B defi- 
ciency and that the best prophylaxis 
consists in supplying regular doses of 
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this vitamin. Other measures should 
include the elimination of tight-fit- 
ting equipment and the furnishing of 
water-tight shoes. 

Leriche, who has pioneered so much 
in peripheral vascular disease, con- 
ducted studies on trench foot at the 
Centre de recherches de chirugie vascu- 
laire of Lyons. He believes that trench 
foot is an excellent example of a func- 
tional disorder followed shortly after by 
a definite anatomic condition. An obser- 
vation of his is that of stoppage involv- 
ing the arteries. Men afflicted with 
trench foot are arthritic to the point that 
long after healing they often suffer ische- 
mic crises and cyanosis of the feet in 
winter. Leriche recommends infiltra- 
tion anesthesia of the sympathetic 
nerve as a systematic treatment of ur- 
gency. Strieker and Buck obtained im- 
mediate alleviation and accelerated 
cures by means of lumbar infiltration. 
It would seem, therefore, that the best 
way to combat “trench foot” is (1) pre- 
vention by adequate protection of the 
feet and dietary measures to insure an 
adequate intake of vitamin B; (2) 
when the condition has appeared, cases 
should be hospitalized, the feet en- 
cased in extra warm socks, pos- 
tural exercises instituted, suction boot 
treatment given in selected cases, the 
vitamin B intake increased and neu- 
roanesthesia given by the surgeon. 

War Wounds 

Microorganisms in War Wounds 
— Levaditi, having made a study of the 
germs found in war wounds during the 
period of 1914-1918, determined to com- 
pare war wound cultures in the present 
war with those of the World War. 14 
He and his collaborators emphasize the 
frequency of anaerobic germs in war 
wounds. In comparison with the ma- 
jority of wounds sustained in civilian 


life, it is not unexpected to learn that 
soldiers, living and being injured on 
earthy terrain, would have a high inci- 
dence of anaerobic germ infections. 
Even if a soldier is wounded by shrap- 
nel, bomb splinters or bullets which have 
not first hit and been contaminated by 
earth, which usually contains spore- 
bearing and anaerobic organisms, it 
must be remembered that soldiers m 
the open and m trenches not only have 
their clothes constantly soiled by earth 
but that due to the infrequency of baths, 
etc., their skin is constantly contami- 
nated with a multitude of germs which 
cause no harm until there is a wound of 
entrance or until they are driven deep 
into tissues by mechanical objects. 

In this connection, it very likely may 
turn out to be that in future years we 
will have conflicting reports regarding 
war wound infections in the naval serv- 
ices, in the air services and in the mili- 
tary services (infantry, artillery, tank 
corps, etc ). Such conflictory reports 
should be anticipated in advance, as cer- 
tainly sailors wounded on ships at sea 
or aviators wounded in ships in the air, 
in contrast to soldiers wounded in and 
on earth, would constitute 3 separate 
germ infection groups. 

It is interesting to note the findings 
in 317 samples of culture from military 
war wounds examined by Levaditi and 
his collaborators in the present war. 
They found that their present observa- 
tions differed little from those of 25 
years ago. The analysis showed, how- 
ever, the following : 

7% of the wounds were sterile. 

19% showed a single organism. 

32% showed 3 different germs 
19% showed 4 different germs. 

23% showed 2, 5, or 6 different kinds 
of microorganisms 

It is evident immediately (from this 
study) that the majority of war wounds 
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are infected with multiple forms of 
microorganisms and that most pri- 
marily infected wounds are multiply 
infected. 

The species most generally observed 
were Staphylococci (85 per cent), Fried- 
laender’s bacillus, Clostridium welchii, 
Streptococci, the Enterococcus and 
Bacillus pyocyaneus. The Streptococci 
showed an increase from 19 per cent in 
1917 to 58 per cent in the present count. 

These studies not only reveal the per- 
centages of common infective organisms, 
but also show that the vast number of 
war wounds are infected by germs of 
the gram-positive type which McDonald, 
Hoogerheide and Murray Wright have 
demonstrated are quickly and effectively 
killed by a new germicide which is a 
solution made from the extract of soil 
bacteria which kill other microorganisms 
and which is elsewhere described. 

Levaditi isolated 12 different strains 
of Streptococci in pure culture. They 
were all facultative anaerobes and gen- 
erally of feeble virulence. 

Though cases were treated by azo 
derivatives, especially p-aminophenylsul- 
famides, applied in situ and as reported 
upon by Perrin Long, of Johns Hopkins 
University, the drug had no direct effect 
on the germ itself. Apparently, the re- 
sults obtained depend upon individual 
resistance. 

Prophylaxis — To test the prophy- 
lactic value of antitetanic serum, von 
Karnitschnigg 15 investigated the prob- 
lem of serum prophylaxis on the basis 
of 34,314 injuries. Tetanus antitoxin 
was administered to 16,269 and was 
omitted in the treatment of the remain- 
ing number. None of the patients who 
had been subjected to serum treatment 
developed the disease, while of the other 
group 29 did and among these there 
were 12 fatalities. This, certainly, is a 
graphic illustration of the use of antite- 


tanic serum. Karnitschnigg also con- 
cluded that the effectiveness of excision 
of the edges of the wound must be re- 
jected. It was not possible in 9 injuries 
(injuries from electric current and ex- 
tensive excoriations), while in 1 case 
tetanus developed in spite of the excision. 
While serum prophylaxis of tetanus has 
certain disadvantages, such as the skin 
eruption with its unpleasant sequels, 
there can be no choice between these 
complications and tetanus. The greatly 
feared anaphylactic shock can be avoided 
almost entirely if the rules regarding 
desensitization are followed. Only 1 case 
of shock was observed in Kamitschnigg’s 
series. The author concludes that serum 
prophylaxis of tetanus is an essential 
part of modern wound therapy and that 
he would not dispense with it under 
any circumstances. 

Tetanus Anatoxin versus Anti- 
toxin — If recent experiments in France 
performed on horses can be duplicated 
in humans exposed to tetanus infections, 
the incidence of tetanus in military and 
civilian injured will be markedly re- 
duced. In a recent meeting of the 
Academie des Sciences of Paris 16 Gaston 
Ramon and Edouard Lemetayer set forth 
the value and duration of the immunity 
conferred by tetanus anatoxin (toxoid). 
Thousands of animals, chiefly horses, 
have been immunized by the anatoxin 
(toxoid) with 2 injections of 10 cc. at 
intervals of 1 month. A little tapioca 
powder is added to each injection to aid 
the immunization. A year after the 2 
injections a third injection is admin- 
istered, likewise of 10 cc. This study 
was conducted for 9 additional years. 
It demonstrated the importance and sta- 
bility of the immunity conferred by ana- 
toxin. In 127 control horses the anti- 
toxin rate was equal or superior to one 
one-hundredth of the international unit 
and often reached one-third. It never 
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went below one three-hundredths. The 
immunity conferred lasted for at least 
8 years. Ramon and Lemetayer found 
that before antitetanus vaccination was 
generalized, about 50 cases of tetanus 
were expected out of a total number of 
13,000 horses. If prolonged immunity 
in human cases can be similarly pro- 
duced, soldiers and sailors thus inocu- 
lated upon induction into service would 
be protected from tetanus infections for 
the duration. 

Treatment — Chemotherapy — The 
predominant part played by hemo- 
lytic streptococci in wound infections 
was pointed out by Colebrook 17 as the 
most striking lesson of the war. Cole- 
brook believes that this single bacterium 
was responsible for 70 per cent of all 
the deaths due to wound infection. 
Furthermore, it produced the majority 
of the complications such as erysipelas, 
cellulitis and septicemia. 

Of 49 positive blood cultures in men 
with septic compound fractures of the 
femur, 44 showed a pure culture of 
hemolytic streptococci. Whether these 
organisms were carried into the wound 
at the time of injury or whether they 
found entrance during transmission from 
case to case is impossible to state. 

Fifteen per cent of wounds were 
found by Stokes and Tyler to be in- 
fected by hemolytic streptococci on ad- 
mission to the casualty clearing station, 
approximately 12 hours after the wounds 
were inflicted. A much larger number 
of wounds was found to be infected a 
few days after the patients were at the 
base hospital. One hospital gave a figure 
as high as 90 per cent for these infec- 
tions. 

Colebrook and his associates were, of 
course, interested in finding measures 
for the control of these infections. Ex- 
perimental observations on mice showed 
that the prophylactic use of sulfapyri- 


dine or sulfanilamide injected into 
mice protected the animals from infec- 
tion. From this observation these au- 
thorities deduced that with a certain 
amount of sulfanilamide present in the 
circulating blood at the time the strep- 
tococci were introduced into the body, 
an acute infection could be prevented. 
If the bacteria were implanted at the 
time of injury, prophylaxis must be be- 
gun at the earliest possible moment. One 
prophylactic dose given by mouth shortly 
after the injury would be excreted within 
10 to 20 hours. In planning preventive 
measures against infections that might 
develop in the hospital several days after 
injury, it was necessary therefore in 
order to maintain an adequate concen- 
tration in the blood during the whole 
period of danger, that administration 
must be continued for at least 4 days. 
By the end of the fourth day the wounded 
tissues would presumably be walled off 
and if infection did finally occur it 
would be much less dangerous. 

The amount of drug necessary for 
successful prophylaxis in man is not 
clearly known. Fuller and James of- 
fered data suggesting the following plan 
of dosage designed for rapid absorption 
during the first few hours and slow 
continuous absorption thereafter: For 
the first dose, 23 grains (1.5 Gm.) 
or 3 tablets of sulfanilamide dissolved 
in 1 per cent hot citric acid solu- 
tion or hot lemon; a second dose 
of 7^2 grains (0.5 Gm.) or 1 tablet, 
whole or crushed, in order to delay 
absorption. Following these first 2 ad- 
ministrations, subsequent doses should 
be 7y 2 grains (0.5 Gm.), whole or 
crushed, at 4-hour intervals for 4 days, 
until a total dosage of 3 % drams (13.5 
Gm.) for the 4 days was administered. 
It is necessary to check the blood con- 
centration and likewise toxic effects 
should be noted. 
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When the infections are already pres- 
ent, the dosage is essentially similar to 
that used m civil practice. Some evi- 
dence warrants the suggestion that sul- 
fapyridine is more effective than sul- 
fanilamide in gas gangrene. To facilitate 
absorption, the first 3 doses of 15 grains 
(1 Gm.) each should be given well 
crushed and dissolved as completely as 
possible at an interval of from 1 to 3 
hours. 

In the first 24-hour period from 1 ]>■> 
to 2 drams (6 to 8 Gm.) should be 
given and the following day the dose 
may be slightly reduced if the clinical 
condition is improved. For infection by 
the hemolytic streptococcus 15 grains 
( 1 Gm ) of sulfanilamide should be ad- 
ministered every fourth hour for the first 
1 or 2 days and this can be reduced 
gradually with improvement of the pa- 
tient When infection is severe 2 drams 
(8 Gm.) should be administered on the 
first day and the drug should be con- 
tinued for 4 or 5 days after the tempera- 
ture has fallen to normal and the clini- 
cal condition has become satisfactory. It 
should not, however, be continued after 
that time just because there is still strep- 
tococci m the body discharges. 

A leukocyte count should be made 
on the seventh day of treatment in every 
case in which large doses were admin- 
istered because of the danger of granu- 
locytopenia. 

Closed Plaster Treatment — In the 
treatment of infected war wounds, Gir- 
dlestone 18 recommends: (1) In the 
debridement, the general rule is to ex- 
cise, as far as practicable, infected tis- 
sues and tissues devitalized by bruising 
or by the impairment of circulation. ( 2 ) 
It is advisable to lay open rather than 
suture when suturing would involve ten- 
sion and devitalization of the skin or 
deep parts. (3) There should be a vary- 
ing degree of “saucerization,” which 


allows natural retraction of the muscles 
to the position of equilibrium and in- 
volves a laying open for free drainage 
of all pockets or areas of heavily infected 
or damaged tissue which cannot prop- 
erly be excised. For serious destructive 
wounds the requirements vary from the 
saucer to the cup ; but there are many 
wounds in which no such formidable 
exposure of the deep tissues is indicated. 
Nothing more may be needed than a 
layer of broad wick laid between the 
edges of the wound after debridement. 
(4) The plaster splintage has a dual 
pxtrpose, i. e., ( a ) the restoration of 

function by keeping the bones, joints, 
and muscles at rest in the chosen posi- 
tion; ( b ) defense against the spread of 
infection by keeping the cellular infiltra- 
tion undisturbed in the tissues and 
lymph channels round the wound. (5) 
This is favored by a particular technic 
of enclosure of the wound in that part 
of the plaster which covers the ex- 
posed tissues. It should apply an even 
gentle pressure similar to that normally 
exercised by the fascia and the skm 
(6) The closed plaster treatment elim- 
inates frequent dressings, which mean 
either pain or repeated anesthesia for 
the patient and are both time consum- 
ing and expensive. 

According to some surgeons, it is 
believed that after 2 or 3 days the closed 
plaster method is not applicable to a 
dirty wound because excision is no 
longer practicable. According to Girdle- 
stone, this is a great mistake, for in 
his opinion no method of treating can 
compare with closed plaster after saucer- 
ization, which may include laying open 
all heavily infected areas. He believes 
that a wound that will benefit from 
saucerization and enclosure does not 
always need excision; indeed, excision 
is generally contraindicated in the pres- 
ence of established sepsis. The method 
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has been decried because a number 
of wounded men have reached the hos- 
pital with wounds doing badly from 
extensive pressure sores. According to 
Girdlestone, the surgeons probably were 
imperfectly familiar with the method. 
He believes that properly used, the 
plaster treatment of wounds has its ad- 
vantages and place in the treatment of 
war wounds. 

“Soil Bacteria Extract Solution " — 
A New Germicide for War Wounds 
— McDonald 19, 20 reports from the Bio- 
chemical Research Foundation of the 
Franklin Institute of Philadelphia, that 
a new germicide has been discovered 
which is not only very specific for gram- 
positive microorganisms such as strep- 
tococci and staphylococci, but also for 
Cl. sporogenes, Cl. histolyticum and Cl 
welchii. These latter organisms are the 
chief ones found in gas gangrene infec- 
tions. 

Strangely enough, the new germicide 
is the product of sod which is so often 
infected with the organisms of gas 
gangrene. The active substance, incom- 
pletely identified as yet, is made from 
the dried extract of cultures of soil bac- 
teria and is simply termed “soil bac- 
teria extract. 3 ' 

Hoogerheide, 21,22 after working for 
several years with different species of 
soil bacilli, found several species which 
were antagonistic to gram-positive or- 
ganisms, including spore-bearing and 
tuberculosis bacilli as well as lepra 
bacilli. 

By growing certain soil bacilli in a 
liquid medium he was able to obtain 
from the liquid culture, by filtration 
and alcoholic extraction, a fine crystal- 
line powder which was highly lethal to 
gram-positive germs. The intraperi- 
toneal injection of as little as 0.02 mg. 
afforded protection to mice which had 
been injected with 1,000,000 lethal doses 


of virulent pneumococci or with' 1000 
lethal doses of anthrax organisms. In 
vivo, he found that only 0 00001 mg. 
(0.01 gamma) per cubic centimeter of 
liquid medium was required to inhibit 
the growth of Gaffkya tetragena and 
0.0005 mg. to inhibit Staphylococcus 
aureus. 

Tested clinically in human infections, 
it was found to heal extensive infections 
caused by gram-positive organisms in a 
remarkably short time and, in addition, 
to possess some unknown substance 
which stimulated wound healing in 
burns and skin grafts. 

Murray Wright 19,21 has reported the 
use of this new agent in numerous cases, 
including gas gangrene of the thigh (Cl. 
zvelchii), carbuncles and breast ab- 
scesses (staphylococci and streptococci), 
suppurative arthritis (pneumococci) in- 
fected carcinomas of the foot, thigh and 
lung (staphylococci and streptococci), 
osteomyelitis (staphlylococci), infected 
burns, skin grafts, etc. 

In each case to be treated, a culture 
is made of the infected lesion to deter- 
mine the causative organism or organ- 
isms. For quick and approximate de- 
termination, a swab from pus can be 
smeared on a microscopic slide and the 
same be stained by the Gram method 
in a few minutes. 

Superficial lesions are treated by daily 
dressings of sterile gauze dipped into 
an aqueous solution of the crystalline 
extract which has previously been dis- 
solved in a few cubic centimeters of 
alcohol. Deep lesions are treated with 
weaker dilutions instilled into the depths 
of the wound by the drip method of 
Carrel-Dakin. 

Intravenous injections of a solution of 
the extract have been made into ani- 
mals previously infected with various 
organisms but experiments thus far have 
shown that the crude extract, which con- 
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tains several fractions, is at present too 
toxic for parenteral use. 

In vitro and in vivo (laboratory 
mice) Hoogerheide found that “soil bac- 
teria extract solution” killed B. anthrocis 
and protected mice which had been in- 
fected with the same. As yet, it has not 
been used clinically in cases of human 
anthrax. 

Several of the promising factors of 
this new germicide are: (1) Its lack 
of any coagulating effect upon protein 
tissues which renders many ordinary 
chemical antiseptics partially inactive. 

(2) The presence of an unknown sub- 
stance which stimulates wound healing. 

(3) The minuteness of the amount of 
the product required for germicidal pur- 
poses (Yioo ooo aqueous solution) which 
facilitates military or naval transport of 
material as was evidenced recently when 
a small package, of the dried powder, 
was sent by plane to England. This 
package which could be carried in one’s 
pocket, when dissolved in distilled water 
was sufficient to make several barrels 
of solution for treating British wounded 
soldiers and civilians. 

Sulfonamides — Military and naval 
officers will be interested to learn that 
the British War Office has issued a 
memorandum on the use of the sulfona- 
mide derivatives for the guidance of 
army medical officers which is of wide 
interest, for it has been compiled by 
leading experts and is the last word 
on the subject. 23 It is recommended 
that sttlfapyridme should be given in 
gonorrhea, cerebrospinal fever, 
pneumococcic infections, staphylo- 
coccic septicemia and gas gangrene . 
Sulfanilamide is recommended as the 
drug of choice in the prophylaxis of 
•wound infection and the treatment of 
erysipelas, cellulitis, meningococcus 
carriers, the acute phase of wounds 
known to be infected with hemolytic 


streptococci, follicular tonsillitis, 
otitis media and Bacillus coli uri- 
nary infections. 

The principle of effective treatment 
is to obtain a high blood concentration 
as rapidly as possible and to maintain 
this for a time. As the drugs are rapidly 
excreted, administration should be 4- 
hourly, day and night. For maintaining 
a steady blood concentration the oral 
route is the best and ordinarily should 
be followed. A soluble preparation for 
injection is used in cases where oral 
administration is impossible or inadvis- 
able. For established or developing in- 
fections, courses of treatment should 
seldom exceed 10 days. As a rule, when 
infection is amenable to these drugs the 
result is rapid. 

Infections Due to Streptococci and 
Gas Gangrene Bacilli — A prophylactic 
course of sidfanilamide should be given 
to all wounded persons where there is 
reason to fear septic infection or gas 
gangrene. This should be started as 
soon as possible and continued for at 
least 4 days to protect the patient 
against the risk of later infection by 
streptococci in the hospital. Prophy- 
lactic treatment may be administered 
orally or by local application to the 
wound. For prophylaxis the first dose 
should be 23 grains (1.5 Gm.) of sul- 
fanilamide. Two hours later 4-hourly 
administrations of 7% grains (0.5 Gm.) 
should begin and they should be con- 
tinued for 4 days. If it is feared that 
gas gangrene is beginning, the first 2 
doses should be doubled. 

When gas gangrene or severe strep- 
tococcic infection is definitely established, 
the first dose of sulfanilamide or sulfa- 
pyridine should be 30 grains (2 Gm.). 
Subsequent doses, starting 2 hours later 
and continuing at 4-hourly intervals, 
should be 15 grains (1 Gm.). After 2 
days, as the condition improves, the 



WAR SURGERY 


891 


interval may be prolonged, but not to 
more than 6 hours, for several days 
After the temperature becomes normal, 
small doses (45 grams — 3 Gm — daily) 
should be continued for 3 or 4 days 
X-ray Treatment — According to 
Keating and Davis, 24 the primary 
requisite of military surgery is to send 
the wounded back to duty as quickly 
as possible and with the least possible 
mutilation They believe that such 
treatment differs from its civilian proto- 
type mostly in that it usually cannot 
be instituted quickly because of evacuat- 
ing difficulties Experience during the 
past 2 years has shown that prophy- 
lactic Roentgen treatment in industrial 
cases of penetrating, perforating and 
crushing wounds, given a few hours 
after their reception , perceptibly de- 
creases the percentage of infections by 
gas-forming organisms, as well as by 
streptococci and staphylococci Keating 
and Davis believe that this prophylactic 
treatment of dirty wounds, m addition 
to the accepted cleansing and debride- 
ment, makes primary closure a frequent 
success and is frequently successful even 
if fractures are plated immediately 
Naturally, to make this type of treatment 
available to soldiers in the field, it will 
be necessary to install adequate x-ray 
apparatus at the first well-equipped 
surgical establishment through which 
the wounded are passed and operated on 
during their evacuation to the rear. It 
is suggested that these prophylactic 
x-ray units be placed in the mobile sur- 
gical hospitals Though the writers ad- 
vocate early x-ray therapy in the treat- 
ment of potentially infected wounds, 


general surgeons at large have not, as 
yet, been favorably impressed by the 
results of irradiation If adequate drain- 
age, immobilization, etc , have been pre- 
viously carried out, however, prophy- 
lactic x-ray treatment may well be 
indicated for its supposed effect on 
spore-bearing organisms 


References 

1 Jeanneney, G Gaz d hop 113 177 (Mar 

6-9) 1940 

2 Schmidt, F Mil Surgeon 87 136 (Aug) 

1940 

3 London Correspondent toj A M A 114 

504 (Feb 10) 1940 

4 Naegeli, T Schweiz med Wchnschr 70 

674 (July 13) 1940 

5 Ryle T A Lancet 2 63 (July 20) 1940 

6 Kretzschmar, C H Ibid 1 832 (May 4) 

1940 

7 Cohen, S M and Schulenburg Ibid 2 351 

(Sept 14) 1940 

8 London Correspondent to J A M A 114 

504 (Feb 10) 1940 

9 London Correspondent Ibid 115 1113 

(Sept 28) 1940 

10 London Correspondent Ibid 114 424 (Feb 

3) 1940 

11 Paris Correspondent Ibid 114 2484 (June 

22) 1940 

12 London Correspondent Ibid 115 1564 (Nov 

2) 1940 

13 Paris Correspondent Ibid 114 1471 (Apr 

13) 1940 

14 Pans Correspondent Ibid 114 904 (Mar 9) 

1940 

15 Von Karmtschnigg, II Wien klin Wchn- 

schr 53 403 (May 17) 1940 

16 Paris Correspondent toj A M A 114 424 

(Feb 3) 1940 

17 Colebroolc Col Leonard Ibid 114 1683 

(Apr 27) 1940 

18 Girdlestone, G R Lancet 2 31 (July 13) 

1940 

19 McDonald, E J Franklin Institute 229 

805 (June) 1940 

20 McDonald, E Ibid 230 742 (Dec) 1940 

21 Hoogerheide, J C Ibid 229 677 (May) 

1940 

22 Hoogerheide J C J Bacterid 40 415 

(Sept) 1940 

23 London Correspondent toj A M A 115 

1291 (Oct 12) 1940 

24 Keating, P M and Davis, F. M Mil 

Surgeon 86 235 (Mar ) 1940 



892 


THERAPEUTICS 


THERAPEUTICS 

By Henry K. Mohler, M.D. 


ALUMINUM HYDROXIDE 

In the treatment of peptic ulcer it is 
desirable to achieve 3 purposes, i. e., ( 1 ) 
relieve pain, (2) relieve pylorospasm, 
(3) reduce acidity, thereby avoiding di- 
gestion and corrosion and presumably 
facilitating healing. This is the under- 
lying rationale of the Sippy regimen and 
its many modifications. The introduction 
of colloidal aluminum hydroxide repre- 
sents an important addition to alkali 
therapy. It is slightly astringent, has a 
definite adsorptive power, has high buf- 
fering capacity. It is not absorbed, does 
not affect acid-base metabolism and is 
nontoxic. It does not alter mineral 
metabolism. 

When treatment is begun, the patient 
is put at bed-rest with bathroom privi- 
leges, and a continuous intragastric drip 
set up, using 1 part of colloidal alumi- 
num hydroxide gel to 3 parts of water. 
The rate of flow is established at 15 to 
25 drops per minute, and this is con- 
tinued from 7 to 14 days, depending on 
the size of the ulcer, severity of symp- 
toms, and the presence of bleeding. All 
patients except those with active bleed- 
ing are permitted 3 to 5 daily small feed- 
ings of milk, soft cooked eggs, cooked 
cereals, creamed soups, etc. Sedatives 
are employed in the usual manner. A 
few drops of a nasal oil is instilled into 
each nostril 3 or 4 times daily to prevent 
local irritation. After the patient be- 
comes ambulatory, the usual ulcer regi- 
men is followed, and instead of the cus- 
tomary alkaline powders, 1 to 2 drams 
(4 to 8 Gm.) of the colloidal aluminum 
hydroxide gel is given in % glassful of 
water, an hour after each meal and at 
bedtime. After a month, the dietary re- 
strictions may be gradually reduced, al- 


though alcohol, highly seasoned foods 
and tobacco are always interdicted. 

At the Jefferson Hospital, Eads 1 stud- 
ied 40 patients treated by this method. 
Thirty-one had not been relieved by the 
usual medical treatment, and 6 were ac- 
tively bleeding at the time therapy was 
begun. All but 2 secured prompt symp- 
tomatic relief, and there was clinical and 
roentgenological evidence of rapid heal- 
ing. 

A note of warning must be sounded. 
This drug has a marked tendency to pro- 
duce constipation , and in a few cases, 
especially where it has been necessary to 
use morphine repeatedly, fecal impac- 
tions have been reported. To obviate 
this danger, mineral oil should be pre- 
scribed in sufficient quantity, or a prep- 
aration used which already contains it 

This method of therapy by no means 
replaces the hitherto accepted modes of 
treatment, but does constitute a valuable 
addition. 


AMPHETAMINE SULFATE 

(Benzedrine Sulfate) 

It has been a well-known effect of 
amphetamine sulfate that it reduces the 
appetite for food. Beyer has shown that 
when % grain (30 mg.) is given orally 
there is an average metabolic increase 
(under basal conditions) of 15.4 per cent 
within 2% hours ; the metabolic rate does 
not return to normal after 9 hours, but 
does within 24 hours. These 2 factors 
would point to the application of this 
drug in the treatment of exogenous 
obesity. Ersner 2 has used amphetamine 
with success in the treatment of over 500 
cases and has noted no seriously harm- 
ful effects therefrom. A rational proce- 
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dure which might be followed would en- 
tail, of course, a complete and thorough 
physical examination, care being exer- 
cised to search for evidence of endo- 
crine imbalance. A diet of 1200 to 1500 
calories per day (depending on age, 
height, and pursuits of patient) is pro- 
vided. Fluid intake should be adequate 
but limited. Daily evacuation of the 
bowels should be provided for, it being 
remembered that amphetamine tends to 
produce intestinal stasis. 

The dosage of amphetamine sulfate 
should be outlined for weekly periods 
only, and thus insure regular check-ups. 
Ernser's 2 practice is to use initially the 
smallest possible dose 3 times daily after 
meals. At the end of 1 month, or if 20 
pounds (9 kg.) have been lost prior to 
that time, the drug is stopped for 1 week 
and vitamins prescribed (B, C, and G) 
to supplement the diet which often is 
deficient. Thereafter, this routine is re- 
peated every month, or whenever 15 ad- 
ditional pounds (7 kg.) have been lost. 
During the course of treatment, the dos- 
age of amphetamine is gradually in- 
creased, after every week’s rest period 
the last prescribed dosage being re- 
sumed, so that within 3 months the pa- 
tient is taking % grain (10 mg.) of 
amphetamine sulfate 3 times daily. The 
average weight loss for his series was 
Z 1 /^ pounds (1.4 kg.) per week, and the 
total weight loss limited to one-fifth or 
one-sixth of the body weight during a 
course of treatment. 

It has been noted that, despite the 
pressor effect of the drug, some patients 
with mild or moderate hypertension en- 
joy a return to normal blood-pressure 
ranges. This is in accord with a fre- 
quently made observation that reduction 
of obesity is often of value in the treat- 
ment of hypertension. 

The use of this drug entails caution, 
especially in those who already suffer 


cardiovascular damage ; under careful 
scrutiny, it should prove a valuable ad- 
junct in the treatment of exogenous 
obesity. 


ARSENIC 

Neoarsphenamine and Mapharsen 

The accepted present method of anti- 
luetic therapy comprising the alternate 
use of an arsenical and a heavy metal in 
continuous courses over a 2-year period 
is expensive, time-consuming, and awk- 
ward in its application. It requires the 
co-operation of the patient over a long 
period. The human vessel is noted for 
its frailty, and too often the treatment is 
inadequate because it ceases when the 
pressing symptoms or external stigmas 
disappear. Because of the promise of 
quick cure, and the guarantee of rapid 
sterilization of contagious lues, there is 
great interest in the use of neoarsphena- 
mine and mapharsen in massive dose by 
the intravenous drip method. Recently, 
Hyman, Chargin and Leifer 3 (the pro- 
genitors of the method) published the 
results of their 5 years’ observation. Of 
the group treated with neoarsphenamine, 
67 were adequately followed for a 5-year 
period. Of this number 86 per cent were 
clinically cured and had complete, per- 
sistent seroreversal. 

The Council on Pharmacy and Chem- 
istry 4 of the American Medical Associa- 
tion reviewed the present status of this 
method of arsenotherapy. Neoarsphena- 
mine has given way to mapharsen be- 
cause of its greater safety. In the series 
of 111 treated with neoarsphenamine, 
there was 1 death ; while none occurred 
in 283 cases given mapharsen. The rel- 
ative appearance of toxic effects in the 2 
groups are conveniently tabulated on the 
following page. 

Technic — A total of 18 grains (1.2 Gm.) 
of mapharsen is given in 5 days. There are 
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Total treatment courses. 

1. Primary fevers . . . 

2. Secondary fevers 

3. Toxicodermas 

4. Dermatitis exfoliativa 

5. Blood dyscrasias . .... 

6. Renal damage 

7. Jaundice ... 

8. Peripheral neuritis ... 

9. Cerebral symptoms (total) ... 

(a) Hemorrhagic encephalitis . . 

(b) Single convulsion 

(c) Disorientation 

10. Fatality ... 

* Received sulfanilamide 


N eoarsphcnamme 

Mapharsen 

111 

283 


69 (62%) 

115 

(41%) 

71 (64%) 

35 

(12%) 

50 (45%) 

32 

(11%) 

1* (0.9%) 

0 


0 

0 


0 

0 


4 (3.6%) 

2 

(0.7%) 

39 (35%) 

5 

(mild) (1.7%) 

2 (1.8%) 

3 

(1 06%) 

1 (0 9%) 

1 

(0.35%) 

1 (0 9%) 

1 

(0.35%) 

0 

1 

(0.35%) 

1 (0.9%) 

0 



complicating gonorrhea. 


several methods of administration, the most 
practicable being as follows : The solution 
should be prepared in the morning immediately 
prior to its use, dissolving 3)4 grains (0 24 
Gm.) of maphaisen in 2 quarts (2000 cc.) of 
5 per cent glucose (dextrose) ; a standard 
intravenous drip is set up, and the rate of flow 
so regulated as to require 10 to 12 hours for 
the total volume (i. e., no faster than 200 cc. 
per hour) to flow. If there is a rise in tem- 
perature to 101.4° F. (38.5° C.) or more 
(which usually occurs within 6 to 8 hours), 
therapy is immediately stopped, and the in- 
sufficient dosage compensated for by distribut- 
ing the equivalent lacking to complete the first 
day’s treatment over the remaining 3 or 4 days 
in equally divided quantity. Thus, if there was 
a lack of V/z grains (0.09 Gm.) on the first 
day, then J4 grain (003 Gm.) should be added 
to the 3)4 or 4 grains (0.24 or 0.26 Gm.) in 
all given daily on the second, third, and fourth 
days, and 3H grains (024 Gm.) on the fifth. 
If jaundice appears, treatment should be dis- 
continued. 

This manner of treatment is not rec- 
ommended to be substituted for the pres- 
ent well-established one. The appear- 
ance of cerebral symptoms in 3 cases of 
283 treated, at least 1 of which was hem- 
orrhagic encephalitis, is a reminder of 
the attendant danger, and the experi- 
mental status of this procedure dictates 
that it be undertaken only in suitable 


institutions. That it may mark a forward 
stride in syphilis therapy compels the 
Reviewer’s interest. 

The toxic manifestations parallel those 
already well-recognized in arsenotherapy. 
Their relative incidence naturally varies 
because of the massive dosage. Whether 
Ehrlich’s hope for “therapia magna ster- 
ilans” has been or can be achieved, time 
will tell. The final report of the Com- 
mittee on Massive Drip Intravenous 
Therapy of the Council on Pharmacy 
and Chemistry is to be eagerly awaited. 


BISMUTH 

Sobisminol 

Description — Sobisminol mass, the 
reaction product of sodium bismuthate 
0.2 Gm., tri-isopropanolamine 0.4 Gm., 
propylene glycol 0.1 Gm., and ethyl al- 
cohol 0.1 Gm., represents about 150 mg. 
of elementary bismuth. 

It occurs as a red-brown or chocolate- 
brown, paste-like mass, with an odor re- 
sembling that of tri-isopropanolamine 
alone, and a bitter taste with a sweetish, 
metallic after-taste. It is soluble in water 
and alcohol; partially soluble in ether 
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and acetone. One gram of sobisminol 
mass dissolved in distilled water to 10 
cc. should produce a pH not above 11.9. 

Physiological Action — It has been 
shown that when given orally in daily 
doses representing 13 grains (0.84 
Gm.) of bismuth, a sufficient amount of 
therapeutically active bismuth is ab- 
sorbed from the gastrointestinal tract to 
produce the regression of active luetic 
skin lesions. It will produce involution 
in primary and secondary lues almost 
as rapidly as neoarsphenamine. The evi- 
dence at present indicates that it pro- 
duces satisfactory bismuth levels in the 
blood stream and is as useful as any 
other bismuth preparation. The only 
untoward reactions noted thus far are 
mild gastrointestinal disturbances which 
only occasionally become so severe as to 
necessitate the discontinuance of its use. 
This does not represent any drastic de- 
parture in the antiluetic regimen, since 
courses of bismuth and an arsenical 
should be alternated. From a public 
health standpoint, it may be thought an 
undesirable preparation, since it may en- 
courage self-medication and lends itself 
to easy exploitation. It possesses advan- 
tages in that it obviates the need for in- 
tramuscular injections of bismuth with 
its attendant small, though ever present 
dangers. The final estimation of the 
therapeutic status of sobisminol must 
await the passage of time which will per- 
mit the collection of sufficiently exten- 
sive and accurate statistics, but it is 
clearly evident that it is a potent and 
antiluetic drug. 

Dosage — Each capsule of 12 grains 
(0.75 Gm.) sobisminol mass represents 
about 2 y 3 grains (150 mg.) of metallic 
bismuth. The usual dosage employed is 
2 or 3 capsules, 3 times daily, with 
water, after meals. 


Untoward Effects — Toxic manifes- 
tations are those of other bismuth prep- 
arations, i. e.j skin eruptions (pruritus, 
erythema, dermatitis, purpuric rash) 
blue gum line, gastric disturbances, stom- 
atitis, headache, nausea, etc. 

Sobisminol Solution 

Sobisminol solution represents the re- 
action product of sodium bismuthate, tri- 
isopropanolamine and propylene glycol 
and water. Each cubic centimeter repre- 
sents about 20 mg. of metallic bismuth 
and 0 5 cc. of propylene glycol. It is a 
clear, dark, brownish-red liquid with an 
odor resembling that of tri-isopropanola- 
mine and a sweet metallic taste. It read- 
ily mixes with equal parts of water or 
alcohol. 

Dosage — This consists of 16 to 32 
minims (1 to 2 cc.) given intramuscu- 
larly into the buttocks twice weekly. It 
has been proposed in the treatment of all 
types of syphilis as one of the several 
preparations of injectable bismuth avail- 
able. Whether or not it possesses advan- 
tages over the hitherto more commonly 
used compounds cannot be stated. 


CYCLOPROPANE 

Meyer and Schotz 5 suggested that in 
cases of intractable bronchial asthma 
where other measures have failed and 
general anesthesia is deemed necessary, 
cyclopropane may be the agent of choice 
because of its high oxygen content which 
will tend to relieve anoxia. It is not as 
irritating to the bronchial mucosa as 
ether, and because of the rapidity of in- 
ducing anesthesia, it tends to minimize 
struggling. It would be well to bear this 
suggestion in mind, but it is only infre- 
quently necessary to seek recourse to a 
general anesthetic in the treatment of 
bronchial asthma. 
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DIHYDROTACHYSTEROL 
(A.T. 10) 

Holtz in 1933 first used dihydro- 
tachysterol (“ antitetamsches Praparat 
Nr. 10”) in the treatment of parathy- 
roid tetany in Germany. As its effi- 
cacy in this disease has been repeatedly 
substantiated, interest has grown because 
it is active perorally 

Description — Dihydrotachysterol is 
a photochemical derivative of ergosterol. 
Its relation to similar sterols produced 
by ultraviolet irradiation of ergosterol 
can be seen in the schema of Setz which 
has been modified by Bills G 

Ergosterol 

i 

Lumisterol 

i 

Tachysterol 

i 

Calciferol (vitamin D) 

Substance 248 (toxisterol) ? 


Suprasterol I Suprasterol II 

A.T. 10 is chemically converted tachy- 
sterol, to the end that it may be 
suitable for oral use. 

Physiological Action — The consen- 
sus of opinion is that dihydrotachysterol 
has no antirachitic effect. Its funda- 
mental action is to increase the absorp- 
tion of calcium from the intestinal tract, 
and increase the urinary phosphorus ex- 
cretion — with consequent rise in serum 
calcium levels and fall in inorganic serum 
phosphorus. The action of dihydro- 
tachysterol resembles that of vitamin D, 
but acts much more rapidly, and is much 
less sustained; it differs from parathy- 
roid hormone, which evidently does not 
primarily affect intestinal calcium ab- 
sorption. 


The clinically used preparation is a 0 5 
per cent solution in sesame oil. The 
effect of the preparation is cumulative, 
and continued excessive dosage produces 
hypercalcemia, hypophosphatemia, ex- 
tensive calcification, renal calculi, ano- 
rexia, loss of weight, hypotonia, and las- 
situde. In proper dosage, there is no 
observable detriment in its continued 
use. The requirement of dihydrotachys- 
terol in those suffering from hypopara- 
thyroidism seems to be increased by 
menstruation, physical exertion, preg- 
nancy, and other causes of increased 
metabolism. Its use prevents the for- 
mation of lenticular cataracts which re- 
sult from continued hypocalcemia, but 
will not cause the cataracts, once formed, 
to regress. Its effects are said to be 
counteracted by estrogen and androgen. 

Indications — Its only acceptable in- 
dication at present is in the treatment of 
parathyroid deficiency. Its advan- 
tages are that it exercises no selective 
effect on diffusible or nondiffusible cal- 
cium, provides rapid action, is given 
orally, requires no dietary restriction 
(low phosphorus diets are usually not 
necessary) and usually requires only 
small dosage for maintenance. Unfortu- 
nately, it is quite expensive at present. 

Dosage and Manner of Adminis- 
tration — The dosage required varies 
with each individual case. Usually 6 to 
10 cc. are given the first day, 4 to 8 cc. 
the second, and 2 to 4 cc. the third. 
Maintenance is usually satisfactory with 
0.5 to 2 cc. daily. When the patient first 
undergoes treatment and standardization 
is required, the daily total is divided into 
3 or 4 equal doses, given % hour before 
meals, and the calcium serum levels are 
determined daily, dosage being regulated 
accordingly. Since the chief action is 
increased calcium absorption, calcium 
gluconate or calcium lactate 30 grains (2 
Gm.) is given an hour before meals. 
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When a satisfactory serum calcium (9 
to 11 mg. per 100 cc.) is achieved, the 
dose is decreased to a maintenance level, 
which may range from 2 cc. daily to 0.5 
cc. every second or third day, calcium 
administration being continued. The pa- 
tient should remain under continued ob- 
servation, since altered metabolism may 
require increased doses or the cumula- 
tive action of the drug may produce a 
hypocalcemia. 


DILANTIN SODIUM 

Description — Dilantin sodium (so- 
dium 5.5-diphenyl hydantoinate) is de- 
scribed (NNR, 1940) as an odorless, 
white, microcrystalline powder with a 
slightly bitter taste. It is soluble in alco- 
hol and glacial acetic acid, and insoluble 
in ether, petroleum ether, benzene. 
Aqueous solutions of dilantin sodium 
yield an opalescent, crystalline precipi- 
tate of di-phenylhydantoin which dis- 
solves when the />H of the mixture is 
adjusted to 11.7. 

Physiological Action — Dilantin so- 
dium is a derivative of glyceryl urea 
whose mode of action, intermediate me- 
tabolism and excretion are not known. 
Its principal effect is exhibited as a rel- 
atively strong anticonvulsant with mild 
hypnotic and depressant powers. 

Yaskin and Drake, 7 of the Jefferson 
Hospital, studied the effect of dilantin 
sodium on the ascorbic acid blood serum 
level of 20 patients. They were all under 
a controlled diet containing 1% grains 
(75 mg.) of vitamin C for the entire 
duration of the study, including a con- 
trol period. These patients were divided 
into 3 groups : The first (5 patients) re- 
ceived 15 grains (0.9 Gm.) dilantin 
daily; the second group of 5 patients 
received 10 grains (0.6 Gm.) dilantin 
daily; and the third group of 10 patients 


received 5 grains (0.3 Gm.) dilantin 
daily. 

The conclusions from these studies 
were as follows : 

1 Dilantin sodium definitely depresses the 
ascorbic acid serum level in humans, and the 
greater the dose the quicker did this depletion 
occur. 

2. The first 2 groups of patients (0.9 and 
0 6) all developed severe symptoms referable 
to the central nervous system within 2 weeks 
after the onset of the drug. The depression of 
the vitamin C in the serum had no relationship 
to the onset of toxic symptoms ; therefore, in 
large doses the drug is intrinsically toxic. 

3. Three weeks after onset of administration, 
65 per cent of the patients developed hyper- 
plasia of the gums in varying degrees of sever- 
ity. No relationship could be established be- 
tween the degree of deficiency of vitamin C in 
the plasma and the occurrence or degree of the 
developing hypertrophic gingivitis. 

4. In increased doses dilantin sodium is a 
toxic drug. 

Whether the effects noted are due to 
impaired absorption of vitamin C, or to 
increased metabolism, has not been dem- 
onstrated as yet. 

Untoward Effects — Its toxic mani- 
festations, in common with phenobarbi- 
tal, are lethargy, ataxia, anorexia, nys- 
tagmus, and fine tremors of the hands. 
Unlike phenobarbital, it also produces 
epigastric distress, ocular pain, diplopia, 
blurred vision, vertigo, and gingival 
hyperplasia. In common with many 
drugs, it can produce a dermatitis of 
varying severity, and much less often a 
pronounced purpuric reaction. The toxic 
nervous symptoms are so numerous and 
variegated as to defy classification. The 
therapeutic and toxic doses are close and 
this leaves but a small margin of safety. 
With continued use, there is apt to be 
decreased tolerance or late toxic effects. 

Indications — At the present, its use 
should be restricted to the treatment of 
epileptic patients who are not benefited 
by the commonly used barbiturates or 
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bromides, or in whom these drugs induce 
undesirable side-effects. The reaction of 
dilantin sodium on any given patient is 
not predictable In a series of patients 
who were adequately studied, 30 per cent 
were markedly improved, 30 per cent 
were slightly improved, 25 per cent were 
unchanged, and 15 per cent were defi- 
nitely -worse. Williams 8 reports that 36 
per cent of his patients manifested some 
toxic symptoms. It appears that its 
greatest usefulness lies in the treatment 
of grand mal, and that it does not influ- 
ence the mental deterioration often ob- 
served in epileptics. 

Dosage — In adults, the 1%-grain (0.1 
Gm.) capsule should be given 1 to 3 
times daily, preferably after meals, with 
at least % glassful of water to minimize 
gastric irritation (dilantin sodium being 
strongly alkaline). If necessary, the dose 
may be raised gradually under careful 
supervision to 3 grains (0 2 Gm.) 3 
times daily, but this increase should be 
made only when absolutely necessary. 
Where the patient has already been un- 
dergoing previous therapy, the transition 
should be made gradually, replacing 1 
dose of the drug previously employed 
with 1 capsule of dilantin sodium ( l J /j 
grain — 0.1 Gm.) every other day so that 
in 6 days there has been total substitu- 
tion. It may be deemed wise to supple- 
ment dilantin with bromides or small 
doses of phenobarbital. Children under 
6 years of age should be started out with 
Yz grain (0.03 Gm.), twice daily, mixed 
with fruit juice, milk or cream, and the 
dose increased as needed with the most 
scrupulous care. If mild toxic manifes- 
tations appear, there should be a 2 or 3 
days’ rest period, after which dilantin 
sodium may again be started. 

The evaluation of dilantin sodium in 
the treatment of epilepsy must await 
the verdict of time. 


HEPARIN 

History — Heparin, the physiologic 
anticoagulant, demonstrates the processes 
of modern research. First noted in 1916 
by McLean, who was working in How- 
ell’s laboratory on the problem of throm- 
boplastic action of cephahn, it has come 
a long way to fall within the eager reach 
of applied medicine. Howell and Holt 
coined its name in a paper on heparin 
and proantithrombin in 1918, the term 
being chosen to indicate its genesis in the 
liver. The material prepared at that time 
from the ether-soluble fraction of dried 
dog liver was crude, but it prevented 
clotting. In 1923, 1925, and again in 
1928, Howell demonstrated improve- 
ments of technic to produce a purer, 
more potent material, and showed that 
the former conception of a heparphos- 
phatid was in error, since there was no 
phosphorus in the refined material. 

Description — It seems evident, at 
present, that heparin occurs in minute 
quantity in the flowing blood and main- 
tains it in its liquid state. According 
to the well-known Howell theory of co- 
agulation, cephalin (liberated from the 
blood-platelets or injured tissue) com- 
bines with heparin, releasing labile pro- 
thrombin, which in the presence of cal- 
cium ions forms thrombin, which in turn 
converts fibrinogen to fibrin. Diagram- 
matic ally. 

Prothrombin — antiprothrombin (he- 
parin) -f- cephalin — > prothrombin -f- 
Ca+ » thrombin + fibrinogen — » fibrin. 

While this formula does not provide a 
full exposition of Howell’s theory nor 
explain all the observed phenomena, it 
provides a rough scaffold to support un- 
derstanding. Contrariwise, there is evi- 
dence that heparin (Mellanby, and 
Quick 9 ) may act as an antithrombin. 
There is still another view that heparin 
acts as an anticoagulant by its ability to 
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activate an antithrombm precursor. 
None of these conceptions suffice to ex- 
plain all the known facts, nor are they 
mutually compatible, hence the existent 
state of confusion. 

There has been a large amount of 
work reported covering the isolation of 
heparin from liver, lung and other tis- 
sues, and considerable differences of 
opinion regarding its chemical composi- 
tion, which include variables due to the 
manner of preparation. The evidence of 
the occurrence of heparin in the mast- 
cells of Ehrlich has received considerable 
attention and would explain differences 
in clotting of blood at various sites in 
the body (i. e., the cornea). Suffice it 
for present purposes to consider heparin 
as a mixture of natural mucoitmpolysul- 
furic esters. It has been found that 
heparin possesses a strong negative elec- 
tric charge and therefore is able to mark- 
edly influence a colloidal system Heavy 
metals, especially the silver ion, will ac- 
celerate clot formation in heparinized 
plasma. Protamine combines with hepa- 
rin stoichiometrically ( 1 mg protamine • 
0.3 mg. heparin) and neutralizes its anti- 
coagulant power. The reaction of tolui- 
dine blue with heparin seems to be that 
of the granules in the Ehrlich mast-cell. 

Physiologically, heparin may, at least 
at this time, be considered the product of 
certain specialized cells which enters the 
blood stream and prevents clotting. Fur- 
ther, heparin inhibits complement, but 
the mechanism involved and the factors 
concerned are obscure. There is no 
“negative phase” after the administration 
of heparin, coagulation time returning to 
the normal limits of the animal. Heparin, 
given in single doses, will temporarily 
delay the formation of thrombi after ex- 
perimental vascular injury; in repeated 
doses or when given by continuous in- 
travenous drip, in many cases it will per- 
mit repair without thrombus formation. 

ss 


A most interesting communication by 
Thalhimer, Solandt, and Best 10 reports 
the continuous exchange of blood be- 
tween 2 dogs, one of which had under- 
gone bilateral nephrectomy, the proced- 
ure being rendered possible by the use 
of a special pump and pure heparin 
There is evidence to indicate that heparin 
plays a role in anaphylactic shock, but 
whether it tends to promote or prevent it 
cannot be said. In tissue cultures, hepa- 
rin appears to inhibit growth and pro- 
mote differentiation. Heparin halts 
adsorption of colloid metals by the 
reticulo-endothelial cells without ap- 
parent cell damage. Heparin does not 
produce the increased clotting time m 
certain types of jaundice, this effect being 
due to the lack of vitamin K. It is 
known that heparin is inactivated by 
serum in vitro, but its catabolism in the 
body is unknown. 

Standardization and Dosage — The 
standardization of heparin was originally 
a pragmatic one, because of the discrep- 
ancies in potency. The original Howell 
unit was that amount which prevented 
1 cc. of cat’s blood from coagulating for 
24 hours. Best and his co-workers con- 
sider a unit 1/100 mg. of the crystalline 
barium salt of purified heparin as pre- 
pared by Charles and Scott ; this is 
roughly 5 times the cat unit of Howell. 
If and when a standard preparation of 
heparin becomes available, it would be 
well to designate merely the weight of 
the product employed. 

The partially purified heparin often 
displayed untoward reactions — such as 
chills and fever, precipitate fall in blood- 
pressure, headache. The use of purified 
heparin is quite safe, even in large doses. 
Heparin itself is apparently nontoxic. 

The effect upon the coagulation time 
varies with the size of the dose, the fre- 
quency with which it is given, and with 
different individuals. When used clin- 
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ically to prevent coagulation, it is best 
administered by means of the intrave- 
nous drip, a definite quantity ( i . e., 1% 
grains — 100 mg. — dissolved in 500 or 
1000 cc. of sterile physiological salt 
solution, being 10,000 units of the To- 
ronto material) and dosage controlled 
by regulating the rate of flow of the so- 
lution. This is done by frequent meas- 
urements of venous clotting time. Thus, 
to maintain the venous clotting time at 
about 3 times normal. Kelson and 
White 11 used a solution of 2000 units 
per 100 cc. at a flow rate of 15 to 25 
drops per minute, the rate being ad- 
justed in accordance with the clotting 
values. 

Heparin may be sterilized by auto- 
claving at 110° C. for 30 minutes, or by 
boiling. Solutions may be stored in 
sealed ampoules indefinitely. 

Uses — Since purified heparin has no 
demonstrable effect on man other than 
on coagulation and bleeding time, sedi- 
mentation rate, and an obscurely defined 
effect on complement, its clinical uses 
may proceed apace. 

Transfusion: 

1. Direct — Moistening implements and con- 
ducting tubing with heparin solution. 

2. Indirect — As a substitute for sodium 
citrate, 3 to 4 mg. of purified heparin per 100 cc. 
of blood. 

3. Heparinization of the donor — 1 mg. per 
kilogram body weight administered 10 minutes 
before transfusion is started. This -will raise 
the clotting time to 15 to 30 minutes, and the 
effect persists for several hours, gradually 
diminishing. 

Surgery — It is to be remembered 
that heparin will not dissolve a blood clot 
either in vitro or in vivo. Some hours 
after operation (generally from 4 to 24) , 
when all hemorrhage and ooze has 
stopped, it is perfectly safe to adminis- 
ter heparin to the patient to avoid throm- 
bus formation. This, in the experience 


of Murray and Best 12 with 355 cases, is 
particularly indicated as follows : 

1 After splenectomy, where the postopera- 
tive platelet rise tends to promote thrombus 
formation. 

2 After a diagnosis of pulmonary embolism 
has been made, to prevent the formation of 
further thrombi, and to prevent the further 
extension of the thrombus which has lodged 
in the lung. 

3 In the treatment of spontaneous throm- 
bophlebitis. Murray and Best believe treatment 
should be continued until the patient has re- 
turned to normal activity. 

4 After vascular surgery, such as embolec- 
tomy, arteriorrhaphy, etc. 

It is thought that heparin will be a 
stimulus to further the development of 
cardiac surgery, since it would be pos- 
sible to prevent the formation of mural 
thrombi. 

Internal Medicine — The develop- 
ment of effective chemotherapeutic 
agents occurring at about the same time 
that purified heparin and its effects were 
receiving wide attention, suggested that 
a weapon might be at hand to attack 
subacute bacterial endocarditis. Kel- 
son and White 11 published a preliminary 
report in 1939 in which they reported 
the use of sulfapyridine and heparin on 6 
cases of subacute and 1 case of acute 
endocarditis. Since then there have 
been several scattered reports. There is 
the danger of hemorrhage following the 
impaction of small emboli in the brain 
because of impaired coagulation, but the 
prognosis in subacute bacterial endo- 
carditis justifies any rational measures. 
The rationale of this therapy in all prob- 
ability is that chemical attack aiding nat- 
ural immune responses will sterilize the 
blood stream, while the heparin will pre- 
vent further thrombotic deposit in the 
vegetation, tend to prevent embolism 
(from fresh thrombi), prevent the 
growth of vegetations, and thereby per- 
mit healing and fibrosis. Before heparin 
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therapy is instituted in any case, the 
diagnosis should be made unequivocally, 
the organism identified in culture, and 
the appropriate sulfonamide chosen and 
administered in the usual therapeutic 
dosage. The method pursued by Kel- 
son and White may be outlined as fol- 
lows : 

1. Heparinization is begun 4 to 7 days after 
the institution of sulfonamide therapy. 

2. Ten cubic centimeters of heparin are 
added to 500 cc of physiologic sodium chloride 
solution and the solution given intravenously 
by continuous drip for 14 days and nights The 
rate of flow (usually 15 to 25 drops per min- 
ute) is so regulated as to maintain venous 
clotting time at about 1 hour (3 times normal 
limit). 

3. Clotting time is measured at regular in- 
tervals to guide heparin administration (twice 
daily, or more often as indicated). 

4. Three grains (200 mg ) of ascorbic acid 
is given 4 times daily for 3 days and then con- 
tinued at the rate of 1J4 grains (100 mg.) per 
day. 

5 Blood transfusions are given as and when 
indicated. 

6. Sulfonamide therapy is continued for 1 
week after the cessation of heparinization 

The number of cases so treated and 
reported are few. Mishaps have oc- 
curred. Untoward reactions have been 
noted from the use of an impure lot of 
heparin. Autopsy studies have, however, 
in several instances given clear-cut evi- 
dence of healing. 

Much more work will have to be done, 
and observations continued over a suffi- 
cient period to establish the validity of 
“cures.” Few men have hitherto been 
fortunate enough to ever see a “cured” 
case of subacute bacterial endocarditis, 
and this procedure theoretically promises 
more than any other. In competent 
hands, it is worthy of trial. 

There remain 2 more conditions in 
which the early use of heparin is theoret- 
ically advantageous, these being early 
cerebral thrombosis or embolus, and 
early coronary occlusion. 


The reasoning behind the employment 
of heparin in these cases is the preven- 
tion of extension of the thrombus, thus 
limiting the area of infarction. No clin- 
ical reports concerning this application 
of heparin are available. 


HISTAMINE 

The role of histamine in various aller- 
gic manifestations is well-established 
though ill-defined. It has been noted, 
particularly in urticaria and in cold sen- 
sitivity, that desensitization with hista- 
mine is possible, and that the use of a 
specific enzyme, histaminase, will vitiate 
histamine action. Horton and his col- 
leagues 13 recently have described a syn- 
drome of vascular headache which has 
been termed te histaminic cephalalgia ” 
and which may be successfully treated by 
histamine desensitization. 

The type of cephalalgia amenable to 
this mode of therapy is evidently a dis- 
tinct clinical entity. There is unilateral 
headache, usually having its onset in the 
second half of life. It has a sudden 
onset and offset, coming on often at 
night and awakening the sufferer. It is 
accompanied by lacrimation and turges- 
cence of the eye, rhinorrhea or conges- 
tion of the nostril, and quite often swell- 
ing of the temporal vessels. All these 
associative phenomena occur on the in- 
volved side of the head. There is usually 
increased skm temperature as well on 
the same side of the head, face, and pos- 
sibly neck. 

The headache itself is severe, is prone 
to frequent recurrence, and in its distri- 
bution parallels no particular nerve 
paths. Tenderness on pressure over the 
external and common carotid arteries 
has been noted, and this pressure may 
thereafter be followed by cessation of 
pain. 
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Horton 14 reported the use of hista- 
mine m 112 cases of headache, 72 of 
which were categorized as histamine 
cephalalgia It was noted that this type 
of headache could often be prevented by 
refraining from lying down The head- 
ache could be exactly reproduced by the 
injection of histamine subcutaneously in 
doses of 0 1 to 0 2 mg , and it was ob- 
served that epinephrine gave prompt 
relief 

The mode of treatment followed by 
Horton entails the use of histamine di- 
phosphate (0 275 mg per cubic centi- 
meter being equivalent to 0 1 mg of his- 
tamine base) Injections are given sub- 
cutaneously twice daily from 10 to 21 
days, starting with 0 25 cc and increas- 
ing each successive dose by 0 05 cc until 
at the sixteenth injection the patient is 
receiving 1 cc Thereafter the dose is 
maintained at 1 cc If there is slight 
flushing or other indications of drug 
response, the dose should be halved and 
thereafter slowly increased When all 
attacks have ceased, maintenance is pro- 
vided by injections of 1 cc. each, given 
subcutaneously from 1 to 3 times weekly 

Horton 14 also reports favorably on 
the use of histammase m treating this 
syndrome, obtaining satisfactory results 
in 8 of 9 patients so treated. The ques- 
tion of the therapeutic efficiency of his- 
tammase m this, as m other allergic 
states, is a much mooted one, and it is 
the part of wisdom to hold j'udgnient 
m abeyance. 


LIVER EXTRACT 

Cheney 15 has reported the use of liver 
extract ( reticulogen ) as being effective 
m securing a remission m the treatment 
of ulcerative colitis. It must be clearly 
understood that no cures were produced, 
nor is there a reasonable expectation of 
cure from such therapy. The cases stud- 


ied were all of long standing and 
showed little effect from all other meth- 
ods of therapy, which should not be 
interrupted or displaced by the use of 
liver The series numbered but 8 cases, 
all of whom demonstrated reduction in 
the number of stools, decrease and dis- 
appearance of pus and blood, improve- 
ment m the bowel lesions (as seen by 
sigmo. loscopy and roentgenography), 
gam iu -weight, and more satisfactory 
evacuations (i e , the replacement of the 
characteristic watery frequent move- 
ments by less frequent, formed stools) 
The di sage outlined was 10 units given 
in tram* scularly 3 times weekly for 1 
month, then twice weekly for 1 month, 
then once weekly for 1 month, thereafter 
the dose being regulated by necessity 
It is Cheney’s belief that the active agent 
is neither the contained vitamin B* or 
B 2 nor the G-fraction of Cohn In the 
Reviewer’s experience it is evident that 
there is much more present in liver ex- 
tract than the antipemicious anemia 
principle Highly refined products with 
the highest antianemic rating permitted 
by the Council (15 units per cubic cen- 
timeter) are not always as effective as 
the less-refined and lower-rated extracts 
Certainly the anorexia which accom- 
panies ulcerative colitis, the impaired ab- 
sorption occasioned by the pathologic 
changes, and the constant dram due to 
the frequent watery evacuations might 
easily lead to the belief that part of the 
picture of this clinical entity may be m 
the nature of a deficiency disease While 
there is no unanimity of opinion or ob- 
servation, liver extract is worthy of trial 
in ulcerative colitis The dosage outlined 
should not be strictly adhered to, it is a 
common experience m the treatment of 
Addisonian anemia that patients using 
the same liver preparation may differ 
widely in their liver extract require- 
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merits, and similar adjustment should be 
made in its use in this connection. 


METRAZOL 

(Gardiazol ; Pentamethylenetetrazol) 
Metrazol Shock Therapy — The use 
of epinephrine hydrochloride (1 : 1000 
solution) given intravenously immedi- 
ately prior to metrazol shock therapy re- 
duces the dose of metrazol required to 
one-half. 16 ' 17 The extreme cyanosis 
formerly associated with metrazol shock 
is greatly decreased, and the degree of 
apnea is somewhat lessened. 16 The tech- 
nic is as follows : 0.5 cc. of 1 : 1000 solu- 
tion of epinephrine hydrochloride is 
given intravenously; at the moment of 
facial blanching, 4 cc. (one-half the 
average dose) of metrazol is adminis- 
tered by vein. Those who have used this 
combined method report fewer “missed 
convulsions.” 


NICOTINIC ACID 

Nicotinic acid has been used in the 
treatment of radiation sickness. In a 
series of 70 cases recently reported by 
Graham, 18 of Toronto, 74.3 per cent 
were improved, i. e., vomiting ceased and 
nausea disappeared or was greatly de- 
creased. Doses of \y 2 to 3 grains (100 
to 200 mg.) are given 3 times daily, the 
powder being dissolved in Y* glassful of 
water and taken slowly over a half-hour 
period to minimize the subjective sensa- 
tions of warmth and tingling. These 
results compare most favorably with the 
more commonly employed barbiturates 
or parenteral liver therapy. 

Good effects have been ascribed to 
nicotinic acid in the treatment of the 
nausea and vomiting accompanying 
sulfonamide therapy. Attempts have 
been made to evaluate this so-called anti- 
toxic effect of nicotinic acid and there 
has been a wide divergence of results. 


These discrepancies may, perhaps, be 
due to the presence of subclinical de- 
ficiency states. No satisfactory explana- 
tion can be given at present as to the 
mode of action of nicotinic acid in these 
circumstances. 


PICROTOXIN 

Many cases of barbiturate poisoning 
treated with picrotoxin have been re- 
ported with recoveries from doses far 
above the average fatal dose. There is 
no room for doubt that picrotoxin does 
produce evidence (muscle twitching, 
convulsive movements, increased respi- 
rations) of stimulation in humans suf- 
fering from barbiturate poisoning. There 
is no proof of the efficacy of picrotoxin 
as an antidote, but its cautious use may 
be justifiable at the present state oi 
knowledge. 

In addition to the usual supportive 
measures, %r> to % grain (1 to 10 mg.) 
of picrotoxin may be given intramuscu- 
larly or intravenously at 1- to 30-minute 
intervals until signs of stimulation are 
noted, and further medication used as 
indicated by the recurrence and depth of 
depression, gradually decreasing the dose 
and lengthening the time interval. While 
picrotoxin is a powerful convulsant poi- 
son, a total dose of 32% grains (2134 
mg.) has been reported 19 despite which 
the patient died on the eighth day from 
the ingestion of 500 grains (32 5 Gm.) 
of barbital sodium. The detoxification, 
excretion, and side-effects of large doses 
of picrotoxin in humans is thus far un- 
known. With careful study of the pa- 
tient, and cautious use, there is prob- 
ably little danger to the barbiturate- 
poisoned individual. The proper place 
of picrotoxin as an antidote remains yet 
to be established. It has been suggested 
that if convulsions supervene, a quickly- 
acting, and quickly-eliminated bar- 
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biturate, such as pentothal sodium, be 
employed intravenously. 


PROPADRINE 

HYDROCHLORIDE 

Description — Di-phenyl- l-amino-2- 
propanol-l-hydrochloride ; a-hydroxy-^- 
amino - propyl - benzene hydrochloride ; 
CeH5.CHOH.CHNH2.CH3.HCl. 

Propadrine hydrochloride is the mono- 
hydrochloride of one of the ephedrine- 
like bases, differing from it by the re- 
placement of the methyl group in the 
amino radical with an atom of hydro- 
gen. It is a white crystalline powder 
with an odor like that of benzoic acid; 
freely soluble in water and alcohol; in- 
soluble in ether, chloroform, and ben- 
zene. The watery solution does not 
change litmus. 

Physiological Action and Uses — 
In its actions it is similar to ephedrine, 
but its power of producing vasoconstric- 
tion and shrinkage when applied to tur- 
gescent mucous membranes is claimed to 
be more prolonged. It is further pur- 
ported to be lacking in the annoying 
side-effects which are not uncommonly 
observed in the use of ephedrine. In the 
treatment of allergic disease, particularly 
angioneurotic edema and urticaria, it 
gives more relief than ephedrine. 20 In the 
treatment of acute asthmatic seizures, 
it is no more effective than ephedrine 
sulfate, but like ephedrine, propadrine 
hydrochloride is effective in aborting 
attacks. 


Preparations and Dose — The avail- 
able preparations are a 1 per cent aque- 
ous solution and 0.66 per cent jelly for 
intranasal instillation In the treatment 
of allergic manifestations, capsules of % 
and % grain (0.025 and 0.05 Gm.) are 
provided. According to the experience 
of Murphy, 20 % grain (0 05 Gm.) is the 
more satisfactory starting dose, except in 
children. 

SULFONAMIDES 

Introduction — One of the most sig- 
nificant developments of recent years has 
been the chemotherapeutic attack on in- 
fectious disease. It was in 1908 that 
Gelmo synthesized para-amino-benzene- 
sulfonamide, now widely known as sul- 
fanilamide, but it was not until 17 years 
later, with the advent of Domagk’s work 
on the chemotherapy of bacterial infec- 
tions, that this new weapon was trained 
on bacterial aggression. 

There has been a whole host of re- 
lated compounds prepared. Chemists, 
bacteriologists, and pharmacologists have 
collaborated in the search for highly ef- 
fective and relatively nontoxic prepara- 
tions. The work goes on apace, and the 
avalanche of literature is almost over- 
whelming. Kolmer 21 lists over 375 con- 
tributions in the bibliography of a recent 
review. In the present review, remarks 
will be confined to the 3 sulfonamides 
which provide the greatest experience 
upon which to base conclusions, i. e., 
sulfanilamide, sulfapyridine, and sul- 
fathiazole. 


SULFATHIAZOLE 


-2-sulfanilamidothiazole 

-2(-para-amino-benzene-sulfonamide)thiazole 
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In 1939, there appeared almost simul- 
taneously reports by Fosbinder and 
Walter 22 and Lott and Bergheim 23 of 
the synthesis of a sulfonamide com- 
pound, 2 (para-amino-benzene-sulfona- 
mide) thiazole, which has been termed 
suljathiasole. Since then, Laudon and 
Sjorgren 24 have claimed priority, re- 
ferring to Swedish patent 2124, 1939, 
for details of preparation. Van Dyke 
and his co-workers found sulfathiazole 
to be less acutely toxic than sulfapyri- 
dine for mice, and more so in chronic 
studies. 25, 26 It was also noted by this 
same group of workers that sulfathiazole 
was absorbed and excreted more rapidly 
than sulfapyridine, and that the propor- 
tion of conjugated sulfathiazole was less 
in both blood and urine. In the control 
of experimental pneumococcic infection 
in mice, the effects of sulfathiazole were 
found to be comparable to sulfapyridine, 
but it was more effective in experimental 
staphylococcic infections. This was also 
the experience of Barlow and Horn- 
burger. 27 Shortly thereafter, Reinhold, 
Flippin and Schwartz 28 investigated the 
behavior in humans, using 83 pneumo- 
nia patients and 9 controls. They noted 
also rapid absorption and excretion in 
the urine, low toxicity, and proportion- 
ately low conjugation. After intravenous 
administration of sodium sulfathiazole, 
recovery of the drug in the urine was 
almost quantitative. Absorption per rec- 
tum was very slight. 

Observations on the absorption, excre- 
tion, diffusion, and acetylation of sul- 
fathiazole in man were carried out by 
Sadusk, Blake and Seymour, 29 who 
noted that in general there was compara- 
tively rapid absorption and elimination 
of the drug, but that there was rather 
wide individual variation. These work- 
ers also found that there was free dif- 
fusion into pleural and ascitic fluid, but 
very little diffusion into noninflamma- 


tory spinal fluids. Spink and Hansen 80 
and Sadusk and Nielsen 31 found that 
sulfathiazole did not diffuse into the 
spinal fluid in meningitis. Nathanson 32 
observed adequate levels in pericardial 
effusion. The observation of Long, 33 
who has had a very extensive experience 
with sulfonamide therapy, corroborated 
these findings, and further stated “our 
experience to date leads us to believe 
that it [sulfathiazole] is about as effec- 
tive as sulfapyridine in pneumococcic 
pneumonia in human beings, and at least 
as effective as sulfapyridine, if not more 
so, in staphylococcic infections in man.” 
It was his impression at that time that 
this new drug produced less nausea and 
vomiting than would have been expected 
under sulfapyridine therapy. 

Stirling 34 reported the use of sulfa- 
thiazole in 2 cases of septicemia, 1 due 
to staphylococcus aureus , and 1 of a non- 
hemolytic streptococcus, with recovery 
in both instances. Dietel and Kaiser 35 
administered sulfathiazole to a 20- 
months’ infant who had a staphylococ- 
cus aureus meningitis and positive 
blood culture with complete success. 

Spink and Hansen 30 treated 128 bac- 
terial infections of various kinds with 
sulfathiazole. Among them were 15 suc- 
cessive cases of staphylococcic septi- 
cemia, all of which recovered. It was 
their impression that the drug was as 
effective as sulfapyridine in the therapy 
of pneumococcic pneumonia in the 33 
cases studied, and more effective in erad- 
icating urinary infection due to 
staphylococci, B. coli, hemolytic strep- 
tococci, and B. proteus. They also noted 
rapid absorption and excretion, and be- 
lieved they observed less nausea and 
vomiting, and more skin reactions than 
are produced by sulfapyridine. 

The experience in the treatment of 
964 cases of gonorrhea was given by 
Miescher. 36 This author thought there 
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was little therapeutic difference between 
sulfathiazole and sulfapyridine. He noted 
that men recovered more quickly than 
women, and that sulfathiazole was bet- 
ter tolerated. 

A comparative study of the effect of 
sulfapyridine and sulfathiazole in pneu- 
mococcic pneumonia, was made by 
Flippin, Schwartz and Rose. 37 They 
treated 100 cases with each agent, and 
the observations made in this well-con- 
trolled series of 200 are worth consid- 
ering in detail. The corrected mortality 
rates for sulfathiazole treated patients 
was 7.4 per cent and for the sulfapyridine 
group 114 per cent. Sulfapyridine ap- 
peared to be the quicker-acting drug, 
because it brought the temperature down 
more often in the first 24 hours. The 
incidence of complications was about the 
same. Total hospital days were the same 
for both groups, 13.2. The severity and 
frequency of nausea and vomiting in the 
sulfathiazole group was much less, and 
other toxic manifestations were about 
equal. 

Reports by Alyea and Roberts; Car- 
roll, Kappel and Lewis ; Cook and 
others, 38 " 41 all attesting to the efficacy 
of sulfathiazole in treating pneumococcic, 
gonococcic, staphylococcic, and B. coli 
infections, have appeared. The critical 
evaluation of small series and individual 
case reports is difficult and would profit 
little here. There is ample evidence at- 
testing to the fact that sulfathiazole is an 
effective chemotherapeutic agent, and 
that its chief indications at the present 
time appear to be in infections caused 
by 

1. Pneumococci 

2. Gonococci 

3. Staphylococci 

4. B. coli 

There is evidence at hand, though not 
as convincing, that it may prove useful 
in combatting infections due to meningo- 


coccus, Clostridium welchii , some strains 
of Streptococcus nonhcmolyticus and 
Streptococcus viridans . 

Toxicity — The toxic manifestations 
are those which experience has shown 
may be expected from the use of sulfan- 
ilamide and sulfapyridine. Nausea and 
vomiting occur but uncommonly. Ver- 
tigo of varying degree may occur, and 
it is wise to caution ambulatory patients 
to refrain from hazardous pursuits while 
undergoing therapy. Drug fever, which 
usually appears from 5 to 9 days after 
the beginning of administration, can be 
most distressing ; it should always be 
considered when the patient who appears 
to be getting well feels badly and suffers 
a rise in temperature. The fever curve 
is not pathognomic and may even re- 
semble that seen in a septicemia, with 
the accompanying chills, headache, and 
increased toxicity. Dermatological man- 
ifestations vary, and range from simple 
erythema to marked purpura. Hematuria 
(microscopic or gross) is not rare and 
should always be watched for. There 
is experimental evidence that acetyl- 
sulfathiazole crystals are deposited in 
the renal tubules 42 and are highly insolu- 
ble. To prevent the occurrence of con- 
cretions, it would be well to maintain the 
daily output above 1000 cc. Two cases 
of urinary calculi have been reported, the 
first by Pepper and Horack 43 and the 
second by Loewenberg and Sloane. 44 It 
may be noted that in the latter case a 
total of 1% ounces (52 Gm.) of the 
drug had been administered. The de- 
pression of the hematopoietic system by 
sulfonamides has been well recognized. 
Thus far, leukopenia and granulocytope- 
nia have infrequently been observed, and 
but 1 case of agranulocytosis has been 
reported, 45 but other hematological man- 
ifestations of toxicity should not be dis- 
regarded. Injection of the conjunctiva 
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TABLE VI 

{Long, Haviland, Edzvards and Bliss 4C ) 

Manifestations of Drug Toxicity Noted in Hospitalized Adults , 1000 Treated 
with Sulfanilamide, 297 Treated with Sulfapyridine and 271 Treated with Sulfathiazole 


Reaction 

Sulfanilamide 

Sulfapyndme 

Sulfathiazole 

Nausea, vomiting . 

Fairly common 

Frequent 

Uncommon 

Dizziness 

Common 

Common 

Uncommon 

Psychoses* 

0 6 per cent, occur 
early 

Very rare 

0 3 per cent, occur 
early 

Not reported 

Not reported as yet 

Neuritis** 

Not reported 

Cyanosis 

Very common, early 
and late 

Faint, common, early 
and late 

Uncommon 

Acidosis* 

1 9 per cent, occurs at 
any time, rare if 
soda is used 

Not reported 

Not reported 

Fever*. . ... 

10 per cent, gener- 
ally fifth to ninth 
day, may occur first 
to thirtieth day 

4 per cent, generally 
fifth to ninth day, 
may occur first to 
thirtieth day 

10 per cent, gener- 
ally fifth to ninth 
day 

Rash* 

1.9 per cent, may take 
any form, generally 
fifth to ninth day, 
may occur first to 
thirtieth day 

2 per cent, may take 
any form fifth to 
ninth day, may 
occur first to thir- 
tieth day 

5 per cent, nodular 
type common, may 
take any form, fifth 
to ninth day 

Hepatitis** 

0 6 per cent, early or 
late 

Not seen, but re- 
ported 

Not reported 

Leukopenia with granulo- 
cytopenia** 

0.3 per cent, early or 
late 

1.6 per cent, early or 
late 

0 6 per cent, early or 
late 

Acute agranulocytosis** . . 

0.1 per cent, occurs 
fourteenth to for- 
tieth day, common 
seventeenth to 
twenty-fifth day 

0 3 per cent, occurs 
fourteenth to for- 
tieth day, common 
seventeenth to 
twenty-fifth day 

Not reported 

Mild hemolytic anemia . . 

3 per cent, early and 

1 9 t P 

Rare 

Not reported 

Acute hemolytic anemia** 

Idle 

1 8 per cent, occurs 
first to fifth day 

0.6 per cent, occurs 
first to fifth day 

Not reported 

Hematuria* 

Not reported . . . 

8 per cent, generally 
early 

2.5 per cent, gener- 
ally early 

Anuria with azotemia** . 

Not reported 

0 3 per cent, gener- 
ally first to 10 days 

0.7 per cent, gener- 
ally first to ten days 

Hyperleukocytosis* 

Generally in presence 
of acute hemolytic 
anemia 

Generally in presence 
of acute hemolytic 
anemia 

1 Not reported 

i 

Injection of scleras and 




conjunctivas* 

Not reported 

Not reported 

4 per cent, may occur 
with rash and fever, 
fifth to ninth day 

Purpura hemorrhagica ** 

Not seen, but re- 
ported 

Not seen, but re- 
ported 

Not reported 

Ocular and auditory dis- 



turbances* 

Rare 

Rare 

Not reported 

Jaundice** 

With acute hemolytic 
anemia or hepatitis 

With acute hemolytic 
anemia or hepatitis 

Not reported 

Painful joints* 

Reported 

Not reported 

Reported with rash, 
etc. 

Stomatitis* 

Rare 

Not reported 

Not reported 

Gastrointestinal tract dis- 


turbances* 

Bleeding rare, diar- 
rhea uncommon 

Rare 

Not reported 

I 


*Best to stop drug and force fluids. 

** Imperative to stop drug and force fluids. 
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with burning and lacrimation have been 
noted. 

Long and his associates, 46 who have 
had an extensive experience with these 
chemotherapeutic agents, compiled a 
very interesting table which is repro- 
duced in toto. This summarizes part of 
their observations of the toxic manifes- 
tations seen in 1000 adults treated with 
sulfanilamide, 29 7 treated with sulfapy- 
ndine, and 271 treated with sulfathiazole. 

Description. — Sulfathiazole is a 
white, odorless, tasteless, crystalline pow- 
der which is soluble in glacial acetic acid, 
pyridine, hot water, hot methyl, ethyl, 
and isopropyl alcohols ; slightly soluble 
in ethyl, methyl, isopropyl alcohols, and 
very slightly soluble in water at room 
temperature. The determination of the 
micro-melting point indicates the pres- 
ence of 2 crystalline forms, 1 melting at 
172° to 173° C., the other at 200° to 
203.5° C. 

Dosages and Manner of Adminis- 
tration — The dosage and manner of ad- 
ministration correspond to that used in 
the administration of sulfapyridine. An 
initial dose of 60 grains (4 Gm.) is given 
to patients with pneumococcic pneumo- 
nia, or those who are seriously ill, and 
this is followed by 15 grains (1 Gm.) 
every 4 hours, day and night. Dosage 
should not be arbitrary, but rather 
guided by the blood level of sulfathiazole. 
(The method of Bratton and Marshall 47 
has proven most suitable for these deter- 
minations.) It is to be remembered that 
there is wide individual variation in 
absorption and secretion, hence blood 
levels should be determined daily and 
dosage adjusted accordingly. Levels 
above 5 mg. of free sulfathiazole per 100 
cc. of blood are deemed satisfactory. An 
effect should be clearly apparent within 
72 hours, and then the dosage reduced 
to 15 grains (1 Gm.) every 6 hours for 
2 days, then to 7% grains (0.5 Gm.) 


every 6 hours for 2 days. At the end 
of 7 to 10 days the medication may be 
discontinued. The initial dosage for chil- 
dren (up to 11 lbs. — 25 kg.) is calculated 
on the basis of 2% grains (0.15 Gm.) 
per 2 y 5 pounds (1 kg.), and the total 
daily dose calculated on the same basis. 

Used in this manner, the number of 
relapses will be greatly reduced. Daily 
blood counts and urinalyses should be 
performed. Every patient undergoing 
sulfonamide therapy should be seen at 
least daily by the physician and due cog- 
nizance taken of toxic manifestations. 
Rise in temperature between 4 and 9 
days of therapy should suggest the pos- 
sibility of drug fever as well as the onset 
of possible complications. 

The combined use of specific anti- 
serum and sulfathiazole or sulfapyridine 
in the treatment of pneumococcic pneu- 
monia is a much disputed one. Theoret- 
ically, better results would be expected 
from the use of both than from either 
alone, for the antiserum will increase 
the immune antibody content of the 
blood, while chemotherapy exerts mainly 
a bacteriostatic effect. Finland, Spring, 
Lowell and Brown 48 made this the sub- 
ject of study but could arrive at no defi- 
nite conclusions. The use of the skin 
test with specific pneumococcus polysac- 
charide, as proposed by Francis, may be 
of great value in clarifying the situation 
and enabling a clear-cut decision to be 
made. Lord, Robinson and Heffron 49 
recommend combined therapy according 
to the following criteria : 

1. When treatment is begun after the third 

day of the disease. 

2. In patients 50 years of age and over. 

3. When pneumococcus bacteriemia is known 

to be present. 

4. When involvement of more than 1 lobe is 

present. 

5. In patients who are pregnant or in the 

first week of the puerperium. 
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6. If there is no obvious improvement within 
18 to 24 hours after the inauguration of 
drug treatment, but this interval may be 
prolonged to 24 to 36 hours in the ab- 
sence of conditions 1 to 5 above. 

It is thought well to accompany sul- 
fathiazole with sodium bicarbonate ad- 
ministration in almost equivalent doses, 
since this may deter acetylation and 
hence tend to reduce the incidence 
of renal calculi. Barlow and Climenko 50 
have shown that the administration of 
the alkali (sodium bicarbonate) also 
hastens absorption from the gastrointes- 
tinal tract. If hematuria should appear, 
the drug should be stopped and fluids 
forced. If necessary, drug administration 
may be resumed with great caution. If 
hematuria reappears, it is best to discon- 
tinue its use altogether. 

Sulfapyridine Sodium 

Sulfapyridine sodium, the monohy- 
drate salt of sulfapyridine (2-sulfanila- 
minopyrine) has been accepted by the 
Council on Pharmacy and Chemistry of 
the American Medical Association for 
inclusion in New and Nonofficial Rem- 
edies. 51 Aqueous solutions of this drug 
are strongly alkaline, and therefore must 
be given intravenously. It is used in 5 
per cent solution in sterile distilled 
water, and administered very slowly by 
vein (12 to IS minutes being consumed). 
In the blood the sodium ion is split off, 
leaving sulfapyridine. The action, toxi- 
cology, and therapeutic indications are 
essentially those of sulfapyridine. This 
preparation merely presents a parenteral 
method of administration for those pa- 
tients in whom peroral administration is 
impossible, but this is rarely the case. 
As soon as it is feasible, parenteral ad- 
ministration should be discontinued and 
peroral medication begun. The dosage 
is about the same as sulfapyridine, 60 
grains (4 Gm.) given intravenously in 


a 5 per cent solution in sterile distilled 
water. It never should be combined with 
any other fluids or medicaments. When 
continued, doses of 15 grains (1 Gm.) 
may be given at 4- to 6-hour intervals. 
Venous thrombosis is apt to occur where 
repeated injections are given. As in all 
sulfonamide therapy, dosage should al- 
ways be guided by blood levels and due 
consideration for toxic manifestations. 

Sulfanilamide 

While much literature is available, 
little of unusual significance has ap- 
peared in regard to sulfanilamide ther- 
apy. The Council on Pharmacy and 
Chemistry of the American Medical As- 
sociation 52 reports sulfanilamide to be 
of value in the treatment of infections 
caused by Lancefield group A hemolytic 
streptococci, the salivarius and mitis 
strains of alpha-hemolytic streptococci 
except in subacute bacterial endocarditis, 
meningococcus, gonococcus, Clostridium 
welchri, B. coli infections of the urinary 
tract; and of dubious value in Brucella 
infections, chancroid, trachoma, lympho- 
granuloma venereum. 

It would be well to take cognizance of 
the work of Osgood and others 53-55 with 
experimental infection of human marrow 
cultures and the effect of chemotherapy 
thereon. From their observations it may 
be deduced that neoarsphenamine and 
sulfathiazole are effective against staphy- 
lococcus aureus infections, that sulfapyri- 
dine is only slightly effective, and that 
sulfanilamide is ineffective. Similar 
studies made with infections of alpha- 
hemolytic streptococci ( streptococcus 
viridians ) showed great variation in the 
effect of sulfapyridine, sulfathiazole, neo- 
arsphenamine, and mapharsan against 
various strains, but sulfanilamide is rela- 
tively ineffective. Using the same meth- 
ods in determining the effect of sulfapy- 
ridine with and without type-specific 
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antiserum in pneumococcic infection, bet- 
ter results are indicated from their com- 
bined use than from either alone. If, as 
it appears, there is close correlation be- 
tween this experimental method of study 
and actual clinical results, it may well 


repeated in 12 to 24 hours if necessary, 
but this is unusually the case. 


THIAMIN HYDROCHLORIDE 

Description — 


(Vitamin Bi) 

Ci 2 H 18 ON 4 S cl 2 



provide the key to unlock a conquering 
horde of specific chemotherapeutics. The 
eventual results must be weighed in the 
balance of experience and tested by the 
acid of time. 


THEOPHYLLINE WITH 
ETHYLENEDIAMINE 
( Aminophylline ) 

The increasing use of theophylline 
with ethylenediamme (aminophylline) is 
evidence of the beneficial effects obtained 
by physicians. 

A sterile solution containing 3% to 
7% grains (0.24 to 0.5 Gm.) of theo- 
phylline with ethylenediamine may be 
given intravenously with advantage to 
patients suffering from so-called epine- 
phrine-fast bronchial asthma. The 
solution should be injected slowly 
through a narrow gauge (No. 21 or No. 
23) needle to avoid unpleasant reaction. 
Care must be exercised to avoid perivas- 
cular infiltration. It often has been noted 
that after the use of aminophylline as in- 
dicated, the efficiency of epinephrine has 
been restored. The mechanism responsi- 
ble for this phenomenon is not under- 
stood. Relief is usually obtained within 
20 minutes. The same dosage may be 


Thiamin hydrochloride occurs as white 
crystals or white crystalline powder 
with a yeast-like odor, and a some- 
what salty taste. It is soluble in water 
1:1, glycerin 1 : 20, alcohol (95 per cent) 
1 TOO, and insoluble in ether and ben- 
zene. It is comparatively stable in the 
dry state, and melts at about 245° C., 
with resulting decomposition. It is de- 
stroyed when exposed to the action of 
alkalies, sulfites or the dioxide of sulfur. 
In aqueous solution it is acid m reaction 
to litmus. 

The recognition of beriberi as a defi- 
ciency disease is credited to the Japanese 
naval officer, Takaki, as early as 1884. 
Eijkman in 1897 demonstrated that rice 
polishings contained the active material 
which would prevent the development of 
beriberi. Since then many men, espe- 
cially Fund, Williams, Seidell, Jamsen 
and Donath worked on the problem of 
securing concentrated, highly potent ma- 
terials from rice polishings by many 
chemical procedures, and attempted to 
arrive at the chemical formula for the 
antineuritic vitamin. Finally, in 1937, 
Cline, Williams, and Finkelstein de- 
described the synthesis of crystalline 
vitamin Bi. 
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Its natural occurrence in foods is 
widespread, and has been noted previ- 
ously. Those interested will find its con- 
tent m foods classified in Technical Bul- 
letin Number 707 of the U. S. Depart- 
ment of Agriculture, December, 1939. 

In passing it is well to emphasize the 
fact that this vitamin is water-soluble, 
and consequently there is apt to be great 
loss through discarding the water in 
which vegetables are cooked, the milling 
of wheat flour, and the polishing of rice 

Physiology — The effects of thiamin 
chloride are determined by depriving the 
experimental animal of vitamin Bj, ob- 
serving the changes resulting therefrom, 
and noting the reversal obtained by ad- 
ministering the drug. 

The outstanding manifestation of 
thiamin chloride lack is the development 
of polyneuritis. Histological examina- 
tion reveals degeneration of the myelin 
sheaths of all peripheral nerves in vary- 
ing degree. Degenerative changes are 
also, but less often, noted in the ganglion 
cells of the brain, spinal cord, and dorsal 
roots. Selfridge has observed demyelini- 
zation of the acoustic nerve in rats and 
chicks, producing nutritional deafness. 

That B avitaminosis produces cardiac 
failure was noted by Wenckebach. Soma 
Weiss has emphasized this in several 
communications. 56 This clinical entity is 
characterized by elevation of the pulse 
rate, marked cardiac enlargement, dysp- 
nea on exertion, a circulation time which 
is normal or more rapid than normal 
(this phenomenon is sometimes noted in 
patients suffering from thyrotoxic heart 
disease), elevated venous pressure, in- 
creased pulse pressure, diminished vital 
capacity, and may or may not be accom- 
panied by edema. It is thought by some 
that the edema in these cases may very 
well be purely of nutritional origin, i. e.. 


dependent in large measure on alteration 
of serum albumin and globulin. Abnor- 
mal electrocardiographic patterns are the 
rule, but changes are not characteristic 
or pathognomonic. 

The gastrointestinal manifestations are 
rather well known. Anorexia is an early 
and very common finding, the cause of 
which is obscure. Sparks and Collins 
demonstrated by roentgenography de- 
crease in intestinal motility and loss of 
colonic tonus. Animal experiments, in 
the intact animal, seem to corroborate 
this. On isolated intestines, thiamin has 
no apparent effect. 

Studies of the effects of vitamin Bi 
deficiency on the endocrine glands of 
experimental animals have yielded only 
controversial results, many of the find- 
ings reported being of a nonspecific 
nature. 

Vitamin B x is regarded as being sig- 
nificantly and intricately related to car- 
bohydrate metabolism. There is little 
doubt that if the proportion of carbohy- 
drate is increased in a diet deficient in 
Bi, symptoms will be provoked more 
rapidly. There is definite evidence that 
Bi in the form of its pyrophosphate is 
necessary for the oxidation of pyruvic 
acid and indirectly, of lactic acid, sug- 
gesting that the vitamin functions as a 
coenzyme, cocarboxylase. Its effect 
(known as the catatorulin effect) is to 
increase the oxygen uptake of tissues 
suffering from Bi depletion, and it thus 
serves as an intracellularly active en- 
zyme. It is commonly accepted that fats 
(in high fat diets) “spares” vitamin B* 
and decreases the requirement, as op- 
posed to a high carbohydrate intake 
which increases need. 

Dosage — Cowgill 57 postulates a for- 
mula for determining the human re- 
quirement. 


Vitamin Bi requirement (in milligram equivalents) 

— 0.284 weight (kg ) 


Total caloric intake 
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[One milligram equivalent of the 
crystalline vitamin Bj hydrochloride is 

0.05 International Units or. conversely, 
1 International Unit equals 20 mg. equiv- 
alents (Cowgill). To convert these 
values into terms of crystalline thiamin 
chloride, it is to be remembered that 
1 mg. is equal to 333 International 
Units.] This formula is questioned. It is 
difficult to realize why an obese individual 
requires more vitamin Bi to metabolize 
a fixed intake than a slim one. Further, 
this formula does not take into account 
differences in the carbohydrate and fat 
portions of the diet, there evidently being 
a greater requirement in the former than 
in the latter. 

The Council on Pharmacology and 
Chemistry of the American Medical As- 
sociation states : “The daily requirement 
for vitamin B x appears to be not less 
than 50 I.U. for the infant and 200 I.U. 
for the adult.” The optimum intake has 
not as yet been defined. Inasmuch as no 
toxic phenomena have as yet been re- 
ported for man, despite the intravenous 
administration of as much as 150 mg. 
daily (49,500 I. U.) it would be well to 
adopt in practice a somewhat higher 
standard of from 1.0 to 2.0 mg. daily 
for maintenance (333 to 666 I. U.). 

While vitamin Bi is probably less ade- 
quately supplied in the average Amer- 
ican diet than any of the other food 
factors known at this time, deficiency is 
further promoted by many factors which 
are tabulated by Jolliffe. 68 

Factors Increasing the Vitamin Bi 
Requirement 

I. Increase in Total Metabolism : 

A. Abnormal activity, as associated 
with: 

1. Prolonged strenuous activity. 

2. Delirium. 

3. Manic-depressive psychosis, 
manic type. 


B. Fever, especially of long duration, 
as in: 

1. Tuberculosis. 

2. Typhoid. 

3. Malaria. 

C. Hyperthyroidism. 

D. Pregnancy. 

E. Rapid growth. 

II. Faulty Assimilation : 

A. Diarrhea, especially of long duration, 
as in: 

1. Ulcerative and mucous colitis 

2. Intestinal parasites. 

3. Intestinal tuberculosis 

4. Sprue. 

B. Gastrointestinal fistulas. 

C. Diseases of liver or gall-bladder. 

D. Achlorhydria. 

E. Carcinoma of stomach. 

III. Increased Excretion : 

A. Polyuria, as in : 

1. Uncontrolled diabetes melhtus. 

2. Diabetes insipidus. 

3. Long-continued excessive fluid 
intake, as in urinary tract in- 
fections. 

B. Lactation. 

As can be judged from the preceding 
statements, dosage requirements are un- 
certain, and it seems best to err on the 
side of generosity. Crystalline thiamin 
hydrochloride may be given orally, in- 
tramuscularly, or intravenously. For 
seriously ill patients it is recommended 
that doses of 20 to 50 mg. be given 
divided into 2 or 3 doses daily by the 
intramuscular or intravenous route. This 
may be continued for 10 to 14 days, 
and then be replaced by the same dosage 
given orally. When all symptoms attrib- 
uted to vitamin B x deficiency have dis- 
appeared, a daily dose of 1 to 2 mg. may 
be employed to reinforce the diet. It is 
well to note that dietary deficiencies 
unusually occur singly, and in all cases 
it is well to prescribe an adequate and 
satisfactory dietary regimen. 

Thiamin chloride is absorbed from 
both the large and small bowel, with 
very marked variation, depending on 
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bowel content, bowel motility, and the 
kind of food ingested. It is eliminated 
in the feces in negligible quantity, and 
Harris and Leong estimated the urinary 
loss at from 5 to 8 per cent of the daily 
intake. 

Biological and chemical methods for 
quantitative determination of vitamin 
Bi content and excretion tests are 
noted, 59 ’ 60 which are valuable to the 
research laboratory, but as yet no satis- 
factory clinical laboratory test has ap- 
peared to detect subclinical states. The 
need must be determined by the clin- 
ician, and evidence offered only by thera- 
peutic test. 

Toxicity — No reports of acute toxic 
manifestations have appeared despite 
comparatively enormous doses. In dogs, 
350 mg. per kilogram of body weight 
given intravenously produced respira- 
tory failure and death. Other toxic man- 
ifestations were shock, muscular twitch- 
ing, and clonic spasms. Similar results 
appear with doses of 125 mg. per kilo- 
gram of body weight for mice, 250 mg. 
per kilogram of body weight for rats, 
and 300 mg. per kilogram of body 
weight for rabbits. 

Therapeutic Indications — The use 
of thiamin hydrochloride at present is 
enjoying the most widespread popular- 
ity. Its advantageous therapeutic use, 
however, must lag behind, borne on the 
shoulders of controlled observation. It 
is of primary importance in the preven- 
tion and cure of what is still known to 
many as "oriental” beriberi. It may be 
used with advantage in those who suffer 
loss of appetite. Therapeutic trial is 
the only means of determination. Em- 
ployed in certain forms of heart disease 
(see above), particularly in the absence 
of a "cardiac history,” and where there 
is no apparent response to digitalis, re- 
covery may be complete. Thiamin hy- 
drochloride has a definite place in the 


treatment of peripheral polyneuritides 
of diabetes, alcoholism, and preg- 
nancy, its need being gendered not 
alone by deficiency of diet, but also by 
derangement of metabolism. In the treat- 
ment of gastrointestinal disorders much 
is said, and little substantiated. Those 
enterological states in which improve- 
ment is reported following Bi adminis- 
tration probably reflect multiple defi- 
ciencies, not alone of diet, but also sec- 
ondary deficiency states due to impaired 
digestive and/or absorptive powers. The 
judicious physician, not being dazzled 
by the glamour with which the laity 
endows all vitamins, may find this drug 
of value in the treatment of some pa- 
tients, but definition of the type of 
patient is not possible. Since with in- 
creased metabolic states of all kinds, 
vitamin Bi need is increased, thiamm 
may be administered with profit to those 
suffering from hyperthyroidism. Its 
use in pregnancy and during the 
growth period is definitely indicated 
when consideration of the dietary re- 
veals subnormal intake of vitamin Bj. 


VITAMIN E 
( Alpha-tocopherol ) 

(5, 7, 8-trimethyltocol) 

Description and Source — In a study 
of dietary effect on the ovulatory rhythm 
and reproduction in rats, Evans and 
Bishop in 1922 recognized the existence 
of vitamin E, an accessory food factor 
without which death of the fetus invar- 
iably occurred, and when certain articles 
of food (fresh lettuce, whole wheat) 
were added to the diet, normal gestation 
proceeded. Vitamin E deficiency did 
not prevent estrus, ovulation, or ovulary 
impregnation, but did interfere with nor- 
mal gestation. Corroboration was soon 
forthcoming. 
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It was soon learned that vitamin E 
was a fat-soluble vitamin, that wheat- 
germ oil was one of the best sources, 
and that it was easily subject to oxida- 
tion in rancid fats and oils. Olcott and 
Emerson noted that it possessed an anti- 
oxvgeiiic activity, tending to inhibit auto- 
oxidation of fats 

Evans, Emerson and Emerson suc- 
ceeded in isolating 3 crystalline allopha- 
nates from concentrates of wheat-germ 
oil. Of these, alpha-tocopherol is the 
most active and to this Fernholtz 61 
ascribed the following formula : 


its biological activity. The biologic ac- 
tions of natural wheat-germ oil and of 
the synthetic material are indistinguish- 
able. It is worthy of note in passing, 
as commented upon by Mattill, that here 
a complex substance was synthesized be- 
fore its actual constitution was deter- 
mined. 

The vitamin occurs naturally in many 
foodstuffs, and to a less marked degree 
in animal tissues. Principal sources are 
lettuce, peas, cottonseed oil, soy-bean 
oil, avocado, wheat- and maize-germ 
oils. 



It was synthesized by Karrer and his 
associates. 62 

Alpha-tocopherol has a light yellow 
color, and is a viscous, oily liquid with 
no odor and an insipid taste. Its spe- 
cific gravity is 0.95 at 25° C. ; it decom- 
poses on continued heating under at- 
mospheric pressure, and can be dis- 
tilled without decomposition. It is prac- 
tically insoluble in water, but is soluble 
with most organic solvents. It is freely 
miscible with 95 per cent ethyl alcohol, 
but only soluble 1:10 in 85 per cent 
ethyl alcohol. It is oxidized by atmos- 
pheric oxygen and other oxidizing 
agents to tocopheryl quinone. It forms 
esters by virtue of its hydroxyl group, 
and deteriorates on exposure to light or 
ultraviolet radiation. Esterification de- 
stroys the antioxygenic power, but not 


Physiological Action — Little infor- 
mation is available as to its functions in 
man. Studies to date have been made 
on deficiency experiments on rodents, 
with a wide variation in results. Accord- 
ing to Urner, rarefaction of the mesen- 
chyme and failure of the blood-forming 
tissues of the rat fetus occur about the 
tenth day of gestation, and the embryo 
dies and is resorbed. The administration 
of a large dose of vitamin E as late as 
the fifth day of gestation will permit the 
continued gestation of the embryo. In 
male rats and chickens, testicular degen- 
eration is noted with consequent sterility, 
and this is an irreversible change. In 
fowl, the vitamin E content of eggs and 
food are closely related, as is the “hatch- 
ability” of the eggs. In other animals 
and man, little is known, and its clinical 
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application to man and cattle is more 
by analogy than by actual demonstration. 

Vitamin E deficiency leads to muscular 
dystrophy in rats and guinea-pigs. 63 ' 66 
This dystrophy is brilliantly amenable to 
vitamin E therapy. 

Vitamin E and alpha-tocopherol are 
readily absorbed from the intestinal tract, 
and present in fat and muscle tissue of 
animal bodies. That it is well stored is 
evidenced by the fact that several normal 
pregnancies may occur before deficiency 
becomes apparent, despite subsistence on 
a deficient diet. Pregnancy does not 
seem to increase the need for or utiliza- 
tion of the vitamin. It is stated that defi- 
ciency in E intake sufficiently prolonged 
will retard growth of rats after about 
the fourth month. 

Indications — The therapeutic indi- 
cations at present are limited to habitual 
abortion, muscular dystrophies, 67 ’ 68 
amyotrophic lateral sclerosis , 69 but 
proofs of the curative effects attributed 
to this vitamin in man are still to be 
assembled. It would seem that the nor- 
mal dietary includes adequate vitamin E 
intake. Nothing as yet can be said with 
certainty. Those who are considering 
the use of either wheat-germ oil or 
alpha-tocopherol in the treatment of ha- 
bitual abortion would do well to consult 
the report of the Council on Pharmacy 
and Chemistry of the American Medical 
Association. 70 

Dosage — The dosage of vitamin E 
either as wheat-germ oil or alpha-toco- 
pherol has not been established. This is 
further complicated by wide variation 
in the potency of wheat-germ oils. Dos- 
ages as high as 12 drams (48 cc.) have 
been employed initially, followed by 1 
dram (4 cc.) daily. The parenteral use 
of alpha-tocopherol has followed 2 plans, 

(a) % to 1 y 2 grains (50 to 100 mg.) 
in oil injected intramuscularly daily, or 

(b) iy 2 to 5 grains (100 to 300 mg.) 


twice weekly. The merits of either or 
both procedures cannot be ascertained 
at this time. As yet no practicable bio- 
logical or chemical methods of assay are 
available to act as a guide to vitamin E 
administration. 

Idiosyncrasy, gastrointestinal upsets, 
and cutaneous reactions to alpha-toco- 
pherol injections have been noted. The 
peanut oil used as a solvent may or may 
not have been an etiological factor. 


VITAMIN K 

One of the clinically significant addi- 
tions to the therapeutic armamentarium 
of specific hemorrhagic tendencies is vita- 
min K, the so-called antihemorrhagic 
accessory food factor. Dam, studying 
sterol metabolism in chicks, noted the 
development of a marked hemorrhagic 
tendency associated with deficient plasma 
prothrombin. The diet supplied to these 
chicks was, by design, deficient in cer- 
tain fat-soluble substances, but presum- 
ably contained an adequate vitamin sup- 
ply. The cause of this lowering of plasma 
prothrombin and consequent tendency to 
hemorrhage appeared to be a fat-soluble 
accessory food factor which he named 
vitamin K (Koagulations). At almost 
the same time, Almquist and Stokstad 
reported on a hemorrhagic chick disease 
of dietary origin. Vitamin K was said 
by Dam to be the accessory food factor 
present in certain natural foods which 
prevented the development of hemor- 
rhagic disease in chicks maintained on 
a special dietary free of fat with the 
exception of 1 per cent cod-liver oil. 
Recently it has been shown that the 
essential structure of vitamin K is a 
naphthoquinone, and that there are a 
number of naphthoquinones which dem- 
onstrate the ability to restore the plasma 
prothrombin level and counteract the 
effects of the stipulated deficient diet. 71 " 75 
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The natural vitamin K is soluble in 
ether, hexane, and hot methyl alcohol 
from which it precipitates on cooling. It 
is present in the chlorophyl-bearing por- 
tion of all plants. The best natural 
sources are evidently alfalfa (Cerophyl, 
the first available clinical material, was 
made from dried young cereal plants), 
soy-bean oil, spinach, rice meal, putre- 
fied fish meal, hemp seed, kale, casein, 
hog fat, and egg yolk. It is present in 
the feces of animals fed on vitamin K 


deficient diets, being synthesized by in- 
testinal flora (colon bacilli, Staphylo- 
coccus aureus). Material possessing K 
activity has been found in the tubercle 
bacillus, B. subtilis, B. coli, and Staph- 
ylococcus aureus. 

The unit employed by Dam is the 
least amount of vitamin K per gram of 
chick per day capable of producing nor- 
mal coagulability in the blood of a 
K-avitaminotic chick after 3 days’ feed- 
ing. 



Vitamin Ki (2-methyl-3 phytyl-1, 4-naphthoquinone) 



The material isolated from alfalfa in 
Doisy’s laboratory and designated vita- 
min Ki was shown to be 2-methyI-3- 
phytyl-1, 4 naphthoquinone. Phthiocol, 
isolated from the tubercle bacillus was 
shown to be 2-methyl-3-hydroxy-naph- 
thoquinone. Of the group, the most 


potent appears to be 2-methyH, 4 naph- 
thoquinone, 72 ’ 76, 77 a synthetic prepara- 
tion of low solubility which is quite irri- 
tating when given into the muscle or 
under the skin. Andrus and Lord 77 and 
Macfie, Bacharach and Chance 78 have 
successfully used 2-methyl- 1, 4-naphtho- 
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quinone dissolved in corn oil and given 
by intramuscular injection. It seems not 
unlikely that the latter synthetic prep- 
aration will become the standard for 
potency determination, but at the present 
time vitamin K is to be assayed in terms 
of biological activity, and should include 
any substance capable of correcting the 
hemorrhagic disease of the avitaminotic 
chick described by Dam. 

The exact role to be assigned vitamin 
K has not yet been determined. Chem- 
ical tests thus far devised for it are not 
capable of detecting it in small enough 
quantities to determine its metabolism 
or course in vivo, nor are any satisfac- 
tory urinary excretion studies available. 
Studies on normal individuals have been 
of little service, because despite main- 
tenance on K-free diets, there are never- 
theless significant amounts of the vita- 
min available by intraintestinal bacterial 
synthesis or degeneration. Another hin- 
drance to further elaboration of its mech- 
anism of action is the incomplete knowl- 
edge of blood coagulation. It was only 
in 1935 that Quick introduced the use 
of thromboplastin in the estimation of 
the prothrombin level in plasma, and 
provided a practicable basis for pro- 
thrombin measurement, even though its 
composition is unknown. It has been 
demonstrated that the addition of vita- 
min K to prothrombin deficient plasma 
will not improve its clotting. 79 Pro- 
thrombin levels will be increased only 
when the vitamin has been metabolized, 
apparently being utilized by the liver for 
the formation of prothrombin. The fac- 
tors influencing the absorption of vita- 
min K, therefore, become of prime im- 
portance as well as the factor of intake. 

It has been shown by Andrus, Lord 
and Moore 80 that the vitamin is without 
effect in hepatectomized animals. It is 
also well known that vitamin K is poorly 
absorbed from the intestine in the ab- 


sence of liver bile — this condition being 
produced clinically by persistent biliary 
fistula or common duct obstruction. Ab- 
sorption of vitamin K in such cases will 
follow the administration of whole bile 
(recovered by biliary drainage by duo- 
denal tube), bile concentrates, or any 
of several bile salts, the most effective 
being sodium deoxycholate It thus ap- 
pears that bile products serve as an inter- 
mediary vehicle for the transition through 
the intestinal wall in much the same 
manner as they serve for carotene and 
the fat-soluble vitamin D. The absorp- 
tion chiefly takes place in the small intes- 
tine, and inadequate absorption has been 
reported in marked intestinal derange- 
ments occasioned by sprue, celiac disease 
and intestinal fistula. 81 From these re- 
marks, it readily may be understood that 
the liver plays here a dual role, i. e., 

(1) providing bile to admit of the ab- 
sorption of the vitamin from the intes- 
tine, and (2) synthesizing prothrombin. 
Severe liver damage (by poisoning with 
hepatotoxic agents, such as carbon tetra- 
chloride and chloroform; by disease, as 
in acute yellow atrophy or cirrhosis) 
will thus produce lowering of plasma 
prothrombin levels which will not re- 
spond to the use of bile and vitamin K. 

In summary, the hemorrhagic ten- 
dency noted in certain conditions is pro- 
duced by decrease in plasma prothrom- 
bin ; this decrease may be due to liver 
failure or to K avitaminosis; in man 
this avitaminosis may be due to: 

(1) Inadequate intake over a long 
period of time. 

(2) Intestinal derangement which pre- 
vents absorption ; or 

(3) Usually, and most important, fail- 
ure of vitamin K absorption because of 
absence of bile products in the small 
intestine. 

Toxicity and Contraindications — 
Vitamin K has, as yet, demonstrated no 
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recognized evidence of toxicity. Ruigh 82 
states that 10,000 times the therapeutic 
dose of 2-methyl- 1, 4-naphthoquinone 
may produce hemolytic anemia in ani- 
mals. The use of any of the vitamin K 
preparations is contraindicated as being 
useless in all cases of hemorrhagic dis- 
ease due to factors other than prothrom- 
bin deficiencies. 

Plasma Prothrombin Estimation — 

Quick’s method of determination enjoys 
wide use. This is based on the proposi- 
tion that if thromboplastin and calcium 
are added in optimum quantity to blood 
which enjoys normal fibrinogen quan- 
tity, the factor which prolongs the time 
necessary to form a clot is prothrombin 
deficiency. The degree of deficiency is 
proportionate to the increased time re- 
quired for clotting. Ziffren and his co- 
workers 88 have proposed a simple bed- 
side method for testing prothrombin 
content : 

Place 0.1 cc of thromboplastin (prepared 
from tissue extract) in a 3 cc. test-tube to 
which 1 cc. of freshly drawn blood is immedi- 
ately added; the tube is inverted and tilted 
gently until the clot forms and the time re- 
quired for coagulation noted; the same pro- 
cedure is repeated on a normal individual and 
the unknown calculated in percentage of the 
normal thus: 

Clot activity in per cent of normal = 


ferent methods used for determining 
prothrombin levels, and therefore it is 
best to use the same method routinely. 

Therapeutic Use — Vitamin K is of 
therapeutic benefit only in conditions 
where there is depression of plasma pro- 
thrombin levels and where hepatocellu- 
lar damage is not so marked as to render 
prothrombin anabolism impossible. It is 
of no avail in purpura hemorrhagica, 
hemophilia, and other blood dyscrasias. 
It sometimes may be indicated by greatly 
increased prothrombin times in leu- 
kemia, and prolonged, severe infec- 
tions. Its most widely accepted appli- 
cation is confined to the hemorrhagic 
diathesis present in the jaundice ac- 
companying hepatic and biliary disease, 
in those in whom duodenal drainage (by 
indwelling tube and suction) is long 
continued, and for the less frequent cases 
of K avitaminosis due to faulty diet or 
absorption by reason of intestinal de- 
rangement. It will not increase the speed 
of clotting when the plasma prothrombin 
is normal, nor will it counteract the 
effects of heparin. 

A vitamin K preparation should be 
administered to all jaundiced patients 
on whom surgery is contemplated 
even though there is little significant 

coagulation time of normal individual 
coagulation time of patient 


Dam and Glavind 84 use a method 
whereby heparin plasma is clotted by 
tissue extract in a series of increasing 
concentrations, and that concentration 
producing clot in 3 minutes is recorded. 
This concentration is compared to the 
concentration necessary to produce clot 
with a normal plasma treated in the 
same manner, thus ; 

Clotting activity (c) ^ normal concentration 
patient’s concentration 

The danger levels (below which there 
may be hemorrhage) vary with the dif- 


depression of prothrombin levels. Re- 
sponse is usually prompt and in 24 to 36 
hours levels approximating normal are 
achieved. Oral administration is quite 
satisfactory and intramuscular injection 
should be employed on those who by rea- 
son of intragastric hemorrhage, marked 
distention, intestinal obstruction, re- 
peated vomiting, or the use of Wangen- 
steen drainage, cannot take the drug by 
mouth. Its use in jaundiced patients 
should be continued postoperatively, and 
when discontinued, it is well to repeat- 
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edly check prothrombin levels until the 
patient is taking an adequate dietary, 
and biliary flow into the intestine has 
been established. This may be over- 
looked in patients with a drainage tube 
implanted into the common duct, with 
a consequent fall in plasma prothrombin, 
and may result in dire consequences. 

When active hemorrhage is present, 
treatment becomes more difficult. Blood 
transfusion is definitely indicated, not 
only to combat shock, but to supply pro- 
thrombin directly. For this reason, 
stored or “bank” blood should never be 
used, since it has been demonstrated 
that the prothrombin content of stored 
blood rapidly diminishes. 85 - 86 Vitamin 
K may be given parenterally where ma- 
terial is available, otherwise oral admin- 
istration with bile salts should be insti- 
tuted. 

It has been repeatedly noted that the 
prothrombin time of newborn infants is 
considerably longer than that of normal 
adults. In this regard, Heilman and 
Shettles 87 showed that by giving vita- 
min K to pregnant females 2 to 4 weeks 
before delivery, there was a significant 
rise in the infant’s plasma prothrombin. 
Many others 88 ' 94 have corroborated this, 
and on the basis of this work it may be 
recommended that vitamin K be admin- 
istered to mothers late in pregnancy, and 
to infants during the first 2 weeks of 
life as a means of preventing hemor- 
rhagic disease of the newborn. Since 
there is, in these cases, presumably ade- 
quate biliary flow into the intestines, there 
is no indication for the use of a bile salt. 
In the cases studied, no untoward results 
have been reported, the vitamin being 
administered either in the formula, as 
supplementary feedings, or by injections 
of a water-soluble preparation. 

Dosage — The dose, manner of ad- 
ministration, and frequency of adminis- 
tration are controlled by the condition 


of the patient and by repeated deter- 
mination of the plasma prothrombin 
levels. The water-soluble dihydroxy de- 
rivative of phthiocol, and 4-amino-2- 
methyl-1, 4-naphthol hydrochloride have 
been suggested for intravenous use. Ex- 
perience with this route is, at the pres- 
ent, limited and reports are not available. 
Suitable dosage at this time would seem 
to be by oral administration : 

Cerophyl — 37% to 75 grains (2 5 to 5.0 Gm.) 
3 times daily 

Klotogen — 10 grains (06 Gm ) 3 times daily 

2-methyl-l, 4-naphthoquinone — %s grain (1.0 
mg.) 3 times daily. 

These dosages are in excess of the 
required maintenance dose which is less 
than % 5 grain (1.0 mg.) of 2-methyl-l, 
4-naphthoquinone daily. 

Intramuscularly, 2-methyl-l, 4-naph- 
thoquinone may be given in a concentra- 
tion of 1.0 mg. per cubic centimeter of 
corn oil 5 in which it is suspended. This 
preparation is sterilized by autoclaving 
at 20 pounds pressure for 1 hour, and 
is put up in 2 cc. ampoules. The usual 
dosage is 2.0 mg. (2 0 cc.) given deep 
intramuscularly, and may be repeated 
at intervals of 3 days. By this method 
an effect is noted by the end of 8 hours 
and the action is prolonged. 

When a vitamin K preparation is 
being employed by mouth, it should be 
accompanied by appropriate bile salts 
or its derivatives to provide for its ab- 
sorption. Suitable preparations are : 
Bilron, 10 grains (0.6 Gm.) ; sodium 
taurocholate and glycolate, 15 to 30 
grains (1.0 to 2.0 Gm.); deoxy cholic 
acid, 3 grains (0.2 Gm.) ; sodium de- 
oxycholate, 3 grains (0.2 Gm.), given 
3 times daily with the vitamin. 


ZING PEROXIDE 

The use of zinc peroxide in the treat- 
ment of chronic undermining, burrowing 
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ulcers is receiving more attention. 
Meleney has largely been responsible 
for stressing the importance of anaerobic 
cultures made routinely (as well as 
aerobic) in revealing the presence of 
microaerophilic hemolytic streptococci, 
which readily yields to peroxide of zinc 
therapy. According to Shallow, Fry, 
and Pulaski, 95 who corroborate the orig- 
inal work, 3 rules must be adhered to 
if success is to attend this mode of 
therapy : 

1. The zinc peroxide must be potent. 

2. The freshly prepared suspension must be 
in intimate contact with all parts of the in- 
jected surface. 

3. The dressing must be effectively protected 
against evaporation and drying. 

The revised method of application, 
once the presence of the organism has 
been proven, as presented by Meleney 
and Harvey, 96 may be briefly outlined: 

1. Sterile zinc peroxide powder is mixed 
intimately with sterile distilled water to make 
a 40 per cent cream. 

2. The cream is widely and carefully spread 
to assure good contact. 

3. Dressings are renewed daily. 

4. Sulfanilamide is given orally in the usual 
dosage. 

5. If areas of activity persist after 1 week’s 
treatment, the ulcerated, active areas should be 
excised and therapy continued. If the applica- 
tion of the zinc peroxide to fresh surfaces is 
productive of pain, this may be ameliorated 
largely by flushing the wound with 2 per cent 
novocain and then reapplying the zinc perox- 
ide cream. 

6 When the ulcerated areas are thoroughly 
clean, small deep grafts are used as necessary, 
zinc peroxide being applied over the sealed 
dressing of the grafts. 

7. When epithelization has begun, and ana- 
erobic cultures fail to yield hemolytic strepto- 
cocci, 0.5 per cent oxyquinoline in 5 per cent 
scarlet red ointment may be substituted to 
stimulate epithelial growth and wound closure. 

This procedure promises much in ter- 
minating successfully long-standing, dis- 
tressing, and eventually incapacitating 


lesions. Its successful application will 
reward painstaking care. 
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Edited by P. S. Pelouze, M.D. 

CYSTOSCOPY AND RENAL DIAGNOSIS 

By Bransford Lewis, M.D., B Sc., and Grayson Carroll, M D. 


The diagnosis of urologic conditions 
in infants and children has been greatly 
facilitated by the improved small cysto- 
scopes, which permit thorough investiga- 
tion of the smallest infant. Correction of 
valves, bars, and tight ureters prevents 
adult pathology. Children tolerate in- 
strumental treatment very satisfactorily. 
Intramuscular urography has recently 
been practiced in infants who have small 
or sclerosed veins. The injection into 
the gluteal muscle of 17 to 35 per cent 
diodrast is the accepted procedure. 
Wilms’ tumors , hydronephosis, and 
horseshoe kidney have all been success- 
fully diagnosed by this method. 

Pneumoroentgenography the injec- 
tion of air (400 cc.) into the perirenal 
space, has been practiced by some and 
that combined with retrograde urogra- 
phy has been advocated. 

The air pyelogram 2 in localization of 
stone prior to operation, and the air 
ureterogram , to identify papillary 
growths and calculi not opaque in the 
roentgenogram, are becoming popular 
with some urologists. These measures 
should be reserved for only the most ob- 
scure cases, since air embolii have been 
reported in some few cases. For many 
years, Bransford Lewis has identified 
nonopaque stones by injecting 25 per 
cent argyrol, and after it has drained 
away, a roentgenogram shows a faint 


shadow of the colloidal substance adher- 
ent to the stone. 

Medication concretions 3 are a new 
form of deposits now observed in the 
kidney and ureters. The first clinical 
case in this country was reported by Car- 
roll and Shea in 1938, following the use 
of suljapyridine. Sulfathiasole concre- 
tions are now being reported, the latter 
appearing in the tubules of the kidney, 
while the former are observed in the 
calyces, pelvis, ureter, or bladder. The 
following observations may be tabulated 
concerning these facts. 

1. Urinary concretions during the ad- 
ministration of sulfapyridine and sulfa- 
thiazole may cause urinary obstruction, 
partial or complete. 

2. The condition is detected by de- 
creased urinary output, and cloudy urine 
caused by blood and crystals. The con- 
cretions are not opaque to the x-ray. 
The nonprotein nitrogen becomes ele- 
vated ; the concentration of the drug in 
the blood is increased. 

3. The treatment is to discontinue 
the drug , force fluids by mouth and 
intravenously in the form of glucose. 
If this is not successful, cystoscopic 
lavage of the renal pelvis with hot 
saline solution is usually effective. 

The more recently recognized obser- 
vations in differential diagnosis of kidney 
lesions may be briefly mentioned. A pic- 
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ture of the spider-like narrowed calyces 
with the small pelvis and irregular out- 
line of the kidney is the typical tumor 
pyelogram. A single calyx narrowed or 
bowed with a smooth bulging border 
may be a solitary cyst. Bilateral narrow 
calyces with a large kidney shadow, to- 
gether with low specific gravity of urine 
and poor renal function, are found in 
polycystic kidneys, which are always bi- 
lateral. The dilated pelvis and oblitera- 
tion of calyces with a sharp angle of the 
ureter at the ureteropelvic junction 
strongly suggest an aberrant renal vessel 
crossing under the ureter. Absence of 
dye in this area is also noted. Adhesions 
or stricture may simulate this picture. 
Cortical abscess of the kidney, which is 
usually staphylococcal, may be detected 
by the widening of the area between the 
upper and middle, or middle and lower, 
calyx, narrowing of the calyx, or pelvis, 
or bowing of these structures. Fever, 
deep tenderness and leukocytosis accom- 
pany this condition, but the urine may 
be free from pus, only showing staphylo- 
coccus in the culture. 

Moth-eaten, feather-edge pyelograms, 
with shagginess or slight distortion of 
usually an upper calyx, are invariably in- 
dication of tuberculosis. Culture smear 
or guinea-pig inoculation substantiates 
the findings. A beaded ureter portrays 
either tuberculosis or uretera cystica. 

The perinephritic abscess is detected 
by the absence of the psoas shadow, the 


bowing of the spine, the tender area 
about the size of a dollar in Petit’s trian- 
gle, and fever. 

The pyelogram with calyces pointing 
medially (nonrotated kidney) is strongly 
suggestive of a horseshoe kidney, the 
isthmus being made more evident by in- 
travenous urography with injection of 
air. 

The introduction of the cystometer, 
made popular by Rose, 4 has greatly 
stimulated the study of the neurogenic 
bladder, differentiating the tabetic, the 
hyperplastic, and paralytic type. Surgi- 
cal relief has been obtained in some of 
these by removing the presacral gan- 
glion and the parasympathetic nerves 
or transurethral resection of the in- 
ternal sphincter. 

The method of recording the move- 
ments in the human intact ureter, intro- 
duced by Trattner, has enhanced 
knowledge concerning pathologic condi- 
tions and has made possible the study 
of the effect of certain drugs on the 
ureter. Ockerblad noted that morphine 
caused contraction of the ureter and 
atropine neutralized this action. Car- 
roll, Grayson and Zingale 5 demonstrated 
by the kymograph that pancreatic tis- 
sue extract relaxed the ureter and in- 
troduced it for relief of renal colic. In- 
creased mobility was observed when 
1 : 4000 prostigmine was injected intra- 
muscularly, this knowledge being used 
clinically by Vincent O’Conor 6 in ex- 
pelling ureteral calculi. 


GONORRHEA IN THE MALE 

By P. S. Pelouze, M.D. 

Treatment with Sulfonamide Com- the male with sulfonamide drugs have 
pounds — Recent studies and a correla- brought out a great many valuable facts 
tion of the former clinical results ob- that do much to place the chemotherapy 
tained in the treatment of gonorrhea in of this disease on a higher plane. 
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1. Sulfanilamide does not cure gonor- 
rhea in more than 30 per cent of ambu- 
latory cases. It has a high carrier and 
toxicity rate. 

2. Sulfapyridine carries a higher ap- 
parent cure rate (60 to 90 per cent) ac- 
cording to different authors whose work 
contains few points for criticism. Dose 
for dose, it is about as toxic as sulfanila- 
mide. It apparently produces fewer car- 
rier states. 

3. Sulfathiazole compares therapeuti- 
cally with sulfapyridine but is less toxic 

4. High blood concentration is insig- 
nificant so far as urogenital gonorrhea is 
concerned. It may be important in the 
systemic metastases, though this has not 
been shown to any great extent. 

5. If a sulfonamide drug is going to 
influence gonorrhea favorably in the 
male, it renders the patient symptom-free 
within 5 days of the beginning of its 
administration. 

6. If it is going to cure, it does so in 
10 days or less and administration of the 
same sulfonamide for longer periods in- 
creases the number of toxic side reac- 
tions as well as wastes expensive drugs. 

7. Sulfapyridine and sulfathiazole 
commonly produce favorable results in 
patients classed as sulfanilamide failures 
but the reverse is not true. 

8. It has been thought desirable to al- 
low from 3 to 5 days to elapse between 
the use of one sulfonamide and another. 
Such a view, however, rests upon clinical 
judgment and not upon scientific proof. 

9. For definite drug failures and 
proved carrier states where rotation 
from one sulfonamide to another fails to 
eradicate infection, local treatment occu- 
pies the sole consideration toward the 
promotion of cure. 

10. The steady trend has been toward 
lower dosage and shorter periods of 
medication and in Chart I is to be seen 


the dosage schemes employed by some of 
the most careful investigators. 

It should be realized that in those pa- 
tients influenced by sulfonamide drugs, 
the symptoms disappear usually within 
the first 72 hours. There being, then, no 
urethral discharge, the 2-glass test is 
only of negative value and ordinary 
microscopic study of smears is not pos- 
sible. It is well to be impressed with the 
negative value of the 2-glass test in all 
its features in such cases. Most assur- 
edly it does not in any way indicate cure, 
for it has been shown statistically re- 
garding sulfanilamide that if a clear 
urine for 2 weeks or longer is viewed as 
a criterion of cure, persisting infection 
will be missed in 1 of 3 patients. If to 
this negative 2-glass test are added care- 
ful microscopic searches for the gono- 
coccus, 1 of 20 cases will have an unde- 
tected carrier state. If to both of these 
are added careful cultural studies, only 1 
of 100 persisting infections will escape 
detection. 

Thus, in tests of cure, cultural studies 
assume a place of the utmost importance 
if carriers are not to be passed back into 
their former activities. For it must be 
remembered that many patients errone- 
ously assumed to be cured can indulge in 
all of the things so potent in reproducing 
symptoms in nonsulfonamide cases with- 
out the least recurrence of symptoms. 
This causes doubt in all cases even 
though cultural studies are employed. 
Such studies are not as generally avail- 
able as the need demands and many pa- 
tients could not afford the cost if they 
were. Also, there are clinical obstacles to 
their general use ; the percentage of posi- 
tive findings rapidly reduces as the time 
increases between obtaining the material 
for culture and the plating of this mate- 
rial. In other words, the patient and the 
laboratory must be in close proximity. 
It cannot be said, further, that all such 
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cultures are made in a way to give the an unfortunate group of conditions pre- 
most reliable results. Many diagnoses sents a real hazard for the physician, the 
are made by the oxidase test on the plate patient, and, particularly, for his later 
growth alone and this test is not suffi- sexual partners. And he who makes 
ciently selective to justify the bacteriolo- careless pronouncements frequently will 
gist in pronouncing a colony gonococcal have much to regret. The production of 
just because it turns pink and then black asymptomatic carrier states should be 

6ZAMS 
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Chart I — Schemes of sulfonamide dosage used by some careful investigators with 

approximately similar results. 

when the test solution is poured on the kept in mind by the physician to the end 
plate. Beyond this, the older fermenta- that he gives instructions for the most 
tion tests should be employed for the careful studies of all such exposed per- 
differentiation of the various Neisseriae sons. 

and in many laboratories this is not done. The limitations of cultural studies as 
Hence, it is easily seen that there is well as their widespread lack of avail- 
much to be done before the ideal is ability urge that a far better type of 
reached so far as ability to make even a microscopic study be indulged in than 
good guess at cure is concerned. Such heretofore. These are not beyond the 
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skill of any laboratory worker or any 
physician with even a superficial knowl- 
edge of laboratory work. Indeed, they 
are so simple that there is little need for 
their neglect in most offices or communi- 
ties. Their reliability is not absolute, 
but by the use of the following proce- 
dures, they are almost as valuable as 
cultures. At least, the writer has not 
had a single later positive culture or re- 
currence in any patient upon whom these 
studies failed to reveal the gonococcus. 
This, however, does not of necessity 
prove that some infected patients have 
not escaped discovery. 

Seemingly cured patients have no 
urethral discharge and they have a clear 
urine. If the gonococcus is present, it 
probably is either in the prostate, Cow- 
per’s glands, or the urethral follicles and 
secretions must be obtained from these 
structures. Also, the obtained fluids must 
be subjected to a technic that makes for 
thin spreads that will adhere to the slide. 
This can be done in the following way : 

1. Strip the urethra, from the perineum out, 
rather firmly, strip the prostate and Cowper’s 
glands, and then have the patient pass about 

ounce of urine into a beaker. 

2. Throw down the sediment from the urine 
in a centrifuge. 

3. Invert the centrifuge tube quickly, to 
pour off the supernatant urine — the sediment 
will remain m the tip of the tube. 


4. Partially fill the tube with normal salt 
solution and shake the sediment into suspension 

5. Centrifugate again and pour off the salt 
solution as in number 3. 

6 Obtain the material for study from the tip 
of the still inverted centrifuge tube with either 
a platinum loop or a small cotton-wrapped 
applicator. 

7 Spread thinly on the slide and stain by 
the Gram method. 

If cultures are to be made, a portion 
of the urine can be sent to the laboratory 
for that purpose. By its centrifugation 
the bacteriologist obtains excellent ma- 
terial for cultural studies and, if too 
much time has not elapsed, these should 
be extremely valuable aids if properly 
carried out. 

Finally, no matter how convinced the 
physician may feel regarding cure, he is 
foolish to convey his confidence to his 
patient. It is far better to tell him the 
whole truth and, for the protection of 
others and his own peace of mind, to 
insist that he refrain from sexual inter- 
course without the use of a condom, 
proved to be a good one by forcible infla- 
tion, for at least 3 months. Few sex- 
ually busy individuals will do so for that 
length of time, but, if mistakes are made, 
the physician is not left in so vulnerable 
a situation as would otherwise be the 
case. 


PYELITIS AND PYELONEPHRITIS 

By William E. Lower, M.D. 


1. Internal Medication — When re- 
lief of the acute symptoms has been 
secured, urinary antiseptics may be em- 
ployed. To date, a single ideal urinary 
bactericide for internal use is not avail- 
able. Numerous drugs have been enthu- 
siastically propounded but few have 
stood the test of time. Mandelic acid 


and the sulfonamides seem to be supe- 
rior to any other excretory antiseptics 
so far available. Of the older antiseptics, 
perhaps only methenamine should be 
considered as effective. This drug is 
inexpensive, nontoxic, and can be admin- 
istered in large quantities without injury. 
While methenamine itself is not bacteri- 



PYELITIS AND PYELONEPHRITIS 


927 


cidal, the formaldehyde which it liberates 
in an acid urine is an efficient germicide. 
A pH below 5.6 must be maintained if 
a sufficient amount of formaldehyde is 
to be generated. The utilization of the 
high acid-ash diet and the oral adminis- 
tration of sodium acid phosphate or 
sodium benzoate will help to render 
the urine acid if the urine does not con- 
tain alkaline-producing organisms. As 
formaldehyde is irritating to the kidney, 
it is unwise to administer methenamine 
in the very acute cases of pyelonephritis. 
It is necessary to give not less than 60 
grains (4 Gm.) a day of the methena- 
mine and acidifier. 

With the introduction of mandelic 
acid, sulfanilamide, “neoprontosil,” sulfa- 
pyridine and sulfathiazole, the manage- 
ment of pyelonephritis has been placed 
on a strictly scientific basis. For the first 
time specific drugs have been available 
for specific treatment of bacterial infec- 
tions in the kidney. A thorough bacteri- 
ological study of the urine is necessary, 
as the specificity of these various drugs 
for certain bacteria and even for par- 
ticular strains of the same bacterium is 
now evident. 

Mandelic Acid — Introduced in 1935, 
this remedy has been shown to be bac- 
tericidal for most kidney infections 
caused by the Streptococcus faecalis and 
from 75 to 80 per cent of colon bacillus 
infections. Mandelic acid may be util- 
ized when Escherichia coli, Aerobacter 
aerogenes and Streptococcus jaecahs are 
isolated from the urine. Members of the 
genera Salmonella, Pseudomonas, and 
Shigella may respond to this therapy. 
Staphylococcus, Streptococcus, and Pro- 
teus infections rarely are affected by 
mandelic acid. 

Numerous preparations of mandelic 
acid are available in both liquid and solid 
form. The elixir of the ammonium salt 
of mandelic acid containing 28 per cent 


of the salt is perhaps the most palatable 
of the liquid preparations. This is usu- 
ally administered in 3 fluidrams (12 cc ) 
after meals and at bedtime, giving a total 
of approximately 3 drams (12 Gm.) of 
the ammonium salt. 

Tablets of calcium mandelate, am- 
monium mandelate and a preparation 
containing mandelic acid and ammo- 
nium chloride in combination also are 
efficacious. The dosage approximates 
that given above for the ammonium salt 
of mandelic acid. 

Certain conditions must exist if the 
maximum results are to be obtained with 
this therapy. The pH of the urine must 
be maintained between 5.3 and 5.5, the 
concentration of the drug in the urine 
must be between 0.9 and 1 0 per cent, 
and the fluid intake must be restricted 
to 1000 cc. a day. Mandelic acid is strik- 
ingly ineffective when the necessary acid- 
ity or the proper concentration cannot 
be maintained. If the required pH is not 
obtained with the administration of man- 
delic acid alone, ammonium nitrate or 
ammonium chloride , 7 1 /) grains (0.5 
Gm.), 4 times a day, should be added. 
These ammonium salts should not be 
given in the presence of an organism that 
splits urea, as the alkalinity of the urine 
containing this type of organism cannot, 
as a rule, be changed by the administra- 
tion of acid-producing drugs, and there 
is also the danger of calculus formation. 
The acid-ash diet also may be used in 
conjunction with mandelic acid to ob- 
tain the proper acidity of the urine. 
Daily determinations of the urinary pH 
should be made. The acidity of the urine 
may be tested easily with nitrazene paper 
and the nitrazene colorimeter. As the 
mandelic acid is eliminated almost en- 
tirely in the urine, the concentration of 
the drug in the urine may be determined 
from the urinary output over a 24-hour 
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period and the amount of drug ingested 
daily. 

Mandelic acid is somewhat irritating 
to the kidney and should not be given 
when there is any evidence of renal insuf- 
ficiency. Elderly persons and those with 
a tendency toward acidosis do not tol- 
erate the drug well. 

Sulfonamides - — With the introduc- 
tion of prontosil (azosulfamide) in 1935, 
the search for the ideal urinary antiseptic 
came a step closer to realization. From 
this discovery has come a long list of 
sulfonamide compounds, chief of which 
are sulfanilamide, sulfapyridine, and 
more recently, sulfathiazole. 

Prontosil (azosulfamide) was used 
extensively at first until it was found 
that sulfanilamide (para -amino -ben- 
zene-sulfonamide) was excreted and was 
probably the active principle; therefore, 
this drug came into more general use. 
Sulfanilamide has been found to be bac- 
tericidal, both in vivo and in vitro , for 
hemolytic streptococci, Escherichia coli, 
Aerobacter aero genes, and Proteus am- 
moniae. It is effective in only a few 
strains of the staphylococcus but is com- 
paratively ineffective in killing the Strep- 
tococcus faecalis. 

There has been much confusion over 
the prescribed dosage of sulfanilamide. 
Long 7 and Vest, 8 pioneers in the field 
of the sulfonamides, suggest a dosage of 
from 45 to 75 grains (3 to 5 Gm.) of 
sulfanilamide a day with restriction of 
fluids to 1200 cc. daily. The best results 
have been obtained with the following 
dosage : 60 grains (4 Gm. ) a day for a 
period of 3 days; for the next 2 days, a 
total dosage of 40 grains (2.65 Gm.) 
is given. After this period, a mainte- 
nance dosage of from 30 to 40 grains 
(2.0 to 2.65 Gm.) a day for a total 
period of 10 to 14 days is prescribed. 
The drug should be administered at reg- 
ular intervals over the 24 hours to main- 


tain in the blood a free sulfanilamide 
level of approximately 8 to 10 mg. per 
100 cc. of blood In infants, 5 to 10 
grains (0 3 to 0.6 Gm.) are given daily; 
in children from 2 to 5 years of age, 15 
grains (1.0 Gm.) daily; from 5 to 10 
years of age, 15 to 20 grains (1 0 to 13 
Gm. ) daily ; and over 1 5 years of age to 
young adults, 20 to 25 grams (1.3 to 1.6 
Gm.) daily. Fluids are not restricted in 
either adults or children. However, Al- 
yea 9 states that a dose of 28 grains (1.8 
Gm.) of sulfanilamide a day is as effi- 
cacious in the treatment of infections of 
the kidney as is the large dosage usually 
advocated. Alyea also is against the re- 
striction of fluids, as he feels that a con- 
centration bactericidal m vitro is not 
necessary in vivo. 

Oral administration of the drug is the 
method of choice unless the patient has 
nausea and vomiting, is comatose, or 
otherwise critically ill. In this event, an 
0.8 per cent solution of sulfanilamide in 
physiological saline may be given sub- 
cutaneously. Dosage corresponds to the 
figures given above. It has been the 
practice of the writer to give equal doses 
of sodium bicarbonate with the sulfa- 
nilamide in an effort to prevent acidosis. 

Azosulfamide in tablet form, termed 
“neoprontosil” by its manufacturers, 
also may be utilized in pyelonephritis. 
This drug, as stated above, forms sulfa- 
nilamide in the body by a process of 
reduction. Its greatest use is in mild in- 
fections in which the patient will not 
tolerate sulfanilamide. A dosage of 40 
to 60 grains (2.65 to 4 0 Gm ) should 
be given daily for at least 10 to 14 days. 
Fluids are not restricted and it is unnec- 
essary to give sodium bicarbonate with 
this drug. 

Sulfapyridine, a compound formed 
by the coupling of a pyridine ring with 
sulfonamide benzol, has been used in the 
treatment of kidney infections, but it ap- 
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pears to be no more effective than sulfa- 
nilamide. Moreover, the acetyl derivative 
of sulfapyridine, formed by conjugation 
within the body, is poorly soluble, caus- 
ing it to precipitate in the form of crys- 
tals. These may injure the kidney or 
form concretions in the urinary tract. 

SulfathiazoJe — The most recent of 
the sulfonamide compounds to be used 
in the treatment of pyelonephritis is 
sulfathiazole. Helmholz 10 showed this 
compound to be bactericidal for 6 of the 
most common bacteria found in kidney 
infections. The effectiveness of the drug 
for the various bacteria on an ascending 
scale was found to be as follows : Pseudo- 
monas aeruginosa, Streptococcus faecalis, 
Escherichia coli, Aerobacter aerogenes, 
Proteus ammoniae, and Staphylococcus 
aureus. Pool and Cook 11 report 65 
per cent cures among 15 patients with 
colon bacillus infections, 7 with Strepto- 
coccus faecalis and 5 with Staphylococ- 
cus aureus. All of the 5 with staphylo- 
coccic infestations were cured. Long 12 is 
not enthusiastic concerning the use of 
sulfathiazole in Streptococcus faecalis in- 
fections of the kidney, and many authors 
agree that it is contraindicated in the 
presence of the enterococcus. The writer 
has used sulfathiazole in a few cases of 
pyelonephritis in which Staphylococcus 
aureus or Proteus ammoniae was the 
causative organism. Results have been 
most gratifying. The drug is definitely 
indicated when either of these two orga- 
nisms can be isolated from the urine. 

The dosage of either sulfapyridine or 
sulfathiazole is 15 grains (1 Gm.) every 
6 hours. The patient is urged to con- 
sume at least 2500 cc. of fluids daily. If 
these drugs cannot be tolerated orally, a 
5 per cent solution of the sodium salt in 
sterile distilled water can be adminis- 
tered intravenously. An initial dose of 
60 grains (4 Gm.) may be given, to be 
followed by 30 grains (2 Gm.) every 12 


hours, or 15 grains (1 Gm.) every 6 
hours. 

A high blood level of free sulfapyri- 
dine or sulfathiazole does not appear to 
be essential for a cure. Blood levels 
should be calculated, however, at regu- 
lar intervals, as most of the patients who 
develop toxic manifestations have been 
shown to have high blood levels. An 
optimum level of 5.0 mg. per 100 cc. of 
blood for sulfathiazole and 7.0 mg. per 
100 cc. for sulfapyridine should not be 
exceeded. 

Toxic Reactions with Sulfonamides — 
The incidence of toxicity in patients tak- 
ing any of the sulfonamides makes it im- 
perative that they be observed closely. 
Neoprontosil causes fewer reactions than 
the other 3 preparations discussed. De- 
pression of the bone-marrow resulting 
in agranulocytosis or leukopenia has been 
noted as has hemolytic anemia. These 
complications call for immediate stoppage 
of the drug and treatment of the compli- 
cations. Sulfapyridine and sulfathiazole 
have a tendency to form solid aggregates 
in the urinary tract which may cause 
gross or microscopic hematuria or a de- 
creased output of urine. If the urinary 
output falls below 1000 cc. a day, the 
drug should be discontinued. 

The more common toxic reactions 
noted are nausea and vomiting, dizziness, 
headache and mental confusion. Drug 
fever as well as dermatitis may occur. 
Patients receiving a sulfonamide should 
not be exposed to ultraviolet rays, as 
this enhances the chance of a dermatitis. 
A toxic reaction which seems to be pecu- 
liar to treatment with sulfathiazole is 
congestion of the conjunctivae and 
sclerae. Blood counts, urinalysis and 
blood-level studies of free compounds 
should be done at regular intervals. 

It has become the routine of the 
writer to start a patient on the drug 
which is believed to be most suitable to 
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the type of infection present in the kid- 
ney. If there is no response in 3 or 4 
days, the drug is changed to one of the 
other sulfonamide compounds or to man- 
delic acid, depending on the organism 
and the individual. 

2. Vaccines — The use of either stock 
or autogenous vaccines has yielded un- 
impressive results, though they are often 
worth trying in certain chronic cases. 

3. Instrumental Measures — • In 
acute infections, the use of instruments, 
as a rule, is contraindicated. If the pa- 
tient, however, shows no tendency to 
spontaneous recovery or experiences 
considerable pain in the flanks, with evi- 
dence of obstruction, it may be necessary 
to pass a ureteral catheter to permit 
better drainage. 


The in-dwelling ureteral catheter 
is useful at times, particularly in those 
cases complicated by obstruction. The 
catheter should not be left in place for 
more than 24 hours. During this time 
frequent lavage may be carried out. The 
alternative is repeated lavage at intervals 
of several days, this method finding its 
greatest usefulness in the chronic and 
ambulatory cases. 

Numerous solutions may be used for 
lavaging the kidney pelvis, i. e., silver 
nitrate in 1 or 2 per cent solution ; 
argyrol, 4 to 10 per cent ; acridavine, 
1:2000; aluminum acetate, 0.25 per 
cent ; sulfanilamide, 0.8 per cent ; sul- 
fanilamide maltoside; “ neoprontosil” 
2 5 to 5 per cent ; and an aqueous solu- 
tion of merthiolate, 1 : 10,000. 


LABORATORY UROLOGY AND STATUS OF RESEARCH 

By Russell Dorr Herrold, B.S., M.D. 


1. Gonorrhea — Since the introduc- 
tion of the sulfonamide drugs, the car- 
rier state has assumed increasing impor- 
tance. After a favorable clinical response 
from the more potent sulfanilamide de- 
rivatives, such as sulfapyridine and sul- 
fathiazole, the patient may remain 
asymptomatic for periods varying from 
weeks to months. Unfortunately, during 
this period of time such patients may be 
refractory to activation by the recognized 
provocative tests, and microscopic study 
of spreads of the various exudates may 
not reveal typical gonococci. Repeated 
negative cultures are necessary to assure 
bacteriologic cure Fortunately, there 
are now available more simplified and 
reliable methods of cultivating the gono- 
coccus. A simplified, basic medium has 
been developed together with a steriliza- 
ble enrichment, which has proved quite 
satisfactory even for the smaller labora- 


tories. The composition of the basic me- 
dium is as follows : 

Difco proteose-peptone No 3. . . . 40 Gm. 


Dextrose ... 1 Gm. 

Sodium chloride 10 Gm 

Disodium phosphate 10 Gm. 

Agar 30 Gm 

Distilled water 1000 cc. 


To the above medium an equal quan- 
tity of 2 per cent bacto-beef hemoglobin 
in distilled water is added after the agar 
is melted. The efficacy of cultures can 
be increased further by incubation of 
the plates in airtight containers after the 
addition of 10 per cent carbon dioxide. 
It is important to suspend the suspected 
exudates in nutrient broth before inocu- 
lation onto the solid mediums. Also, if 
the specimens cannot be inoculated 
promptly, they should be kept in the ice- 
box in the interim between collection 
and inoculation. The oxidase test as de- 
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scribed by Gordon and McLeod has 
proved helpful in identifying the gono- 
coccus colonies in the mixed cultures as 
yielded from specimens that are inocu- 
lated during the period of the determi- 
nation of cure. The test is made by pour- 
ing over the plates a 1 per cent aqueous 
solution of dimethyl para-phenylenedia- 
mine hydrochloride, and observing the 
color reactions from pink to maroon to 
black. Smears are made from the pink 
colonies and examined after the Gram 
stain Other gram-negative diplococci 
giving similar reactions are seldom found 
in the urinary tract. The small percent- 
age of false reactions by other bacteria 
are rarely confusing because there is a 
clear-cut morphological differentiation. 

2. Nonspecific Infections of Uri- 
nary Tract — Since the differentiation of 
the various gram-negative bacilli is 
needed in order to select the most suit- 
able medication, the use of eosin methy- 
lene blue agar is recommended as an 
additional medium to plain and blood 
agar. Hemoglobin agar as described for 
the cultivation of the gonococcus is quite 
satisfactory for the fastidious growing 
bacteria of the urinary tract. Green 
streptococci may be differentiated from 
anhemolytic streptococci. While it is not 
satisfactory as a criterion of hemolysis, 
beta-hemolytic streptococci seldom are 
found in the urinary tract. Cultures for 
determination of cure in nonspecific in- 
fections of the urinary tract are not relia- 
ble until several days have elapsed after 
the discontinuance of the sulfonamide 
group of drugs. 

The importance of the urea-splitting 
bacteria of the urinary tract as an etio- 
logical factor in calculous disease has 
been stressed by many investigators dur- 
ing the past few years. While proteus 
ammoniae has been known to be a strong 
alkalinizer, little attention has been given 
to this ability of many strains of the 


staphylococcus group, as well as some of 
the gram-negative bacilli other than pro- 
teus. The writer has found that a simple 
and reliable method of determining the 
presence and degree of urea-splitting 
bacteria is the incubation of the speci- 
mens of urine from 48 to 72 hours. To 
approximately 1 cc of incubated urine is 
added 1 drop of thymol blue indicator 
solution. A resultant blue color indicates 
a pYL above 8 5 by strong urea-splitting 
bacteria. 

3. Tuberculosis in Urinary Tract 

— Herrold and Woolsey 13 have demon- 
strated that the mtracutaneous route of 
inoculation of tuberculous exudates fre- 
quently shortens the time in which a 
positive diagnosis can be made in guinea- 
pigs. Tubercle bacilli were recovered 
from the lesions in more than half of the 
guinea-pigs within a period less than 
22 days. There have been several pub- 
lications confirming the value of egg- 
yolk agar as a medium for the success- 
ful cultivation of tubercle bacilli. Re- 
cently, Karlson 14 reported 96.8 per cent 
showing growth of tubercle bacilli on 
egg-yolk agar as compared to 67.7 per 
cent growth on a coagulated egg and 
potato- water medium Furthermore, 
growth was detected in an average of 3.4 
weeks on the egg-yolk agar, while 
growth could not be readily detected be- 
fore 5 weeks of incubation on the coagu- 
lated egg and potato-water medium. 
While this comparison was made from 
animal tissues, it suggests the need for 
further observations on egg-yolk agar as 
a medium for cultivation of tubercle 
bacilli from the urinary tract. 
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Abdomen, acute, in children, 491 
Abdominal aorta, occlusion of, 664 
Abdominal pregnancy, 132 
Abdominal surgery, 6S6 
abdominal disease, 663 

dystrophic calcifications, 665 
bladder calcifications, 666 
calcification of 
arteries, 665 
digestive tract, 665 
hepatic parenchyma, 665 
lymph nodes, 665 
spleen, 665 
ureters, 666 
pancreatic calculi, 665 
peritoneal calcifications, 665 
phleboliths, 665 
renal calcification, 665 
suprarenal calcification, 666 
interinnomino-abdominal amputation, 
667 

interrelationship of surgical conditions of 
pelvic and abdominal viscera, 663 
kidneys, 663 

occlusion of abdominal aorta, 664 
treatment, 666 

sulfanilamide in bowel perforations, 

666 

disruption of postoperative abdominal 
wounds, 660 
incisions, 656 

anatomy of abdominal wall, 657 
muscles, 656 
nerves, 656 
principles, 658 

access to appendix, 659 
McBurney incision, 659 
paramedian incision, 660 
pararectal incision, 659 
exploratory incision, 659 
gallbladder approach, 659 
transverse abdominal incision, 660 
penetrating wounds, 661 
Abortion, treatment, 117 
antuitrin S, 117 
progesterone, 117 
progestin for prevention, 88 
thyroid extract, 117 
wheat germ oil, 117 
Acetanilid reactions on blood, 318 
Acetarsone, in congenital syphilis, 549 
Acetophenetidin, in migraine, 414 


Acetyl-beta-methylcholine bromide, 
in megacolon, 490 

Acetyl-choline, effect on blood pressure, 184 
Acetylsalicylic acid 
in dysmenorrhea, 80 
in migraine, 414 
Achrestic anemia, 323 
Acid reduction (neutralization) test of 
Apperly and Phillips, 25 
Acne, treatment, 69 
abdominal massage, 69 
boric acid solution to face at night, 69 
cold cream with resorcinol, 70 
correction of dietetic and hygienic errors, 
and irregularities of elimination 
and menstruation, 69 
correct posture, 69 
ferrous sulfate, 69 
frequent shampoos, 70 
morning showers, 69 
neutral soaps to face, 69 
outdoor exercise, 69 
sulfur lotion, 70 
talc with colloidal sulfur, 70 
Acne vulgaris, treatment, 53 
nicotinic acid, 53 
Addison’s disease, 242 
diagnosis, 242 

increased serum potassium in, 14 
treatment, 243 

cortical extracts, 243 
desoxycorticosterone, 243 
diet low in potassium and high in sodium, 
243 

Adenocarcinoma, of small intestines, 690 
Adenoma 

of bronchus, treatment, 467 
artificial pneumothorax and broncho- 
scopic treatment, 467 
lobectomy or pneumonectomy, 467 
Adenosine, effect on blood pressure, 184 
Adenylic acid in muscle, 347 
Adiposogenital syndrome, 499 
Adler’s “organ inferiority,” 618 
Adrenal cortex 
in burns, 762 
in deafness, 446 

influence on carbohydrate metabolism, 359 
Adrenalin, in staphylococcemia, 51 
Adrenalin chloride, in dysmenorrhea, 80 
Adrenals, 239 
adrenal gland therapy, 244 
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Adrenals ( continued ) 
diseases, 242 
Addison’s disease, 242 
diagnosis, 242 
treatment, 243 

cortical extracts, 243 
desoxycorticosterone, 243 
diet low in potassium and high in 
sodium, 243 

adrenal cortical tumors, 244 
adrenal virilism, treatment, 244 
bilateral resection of hyperplastic 
adrenals, 244 
removal of tumors, 244 
unilateral adrenalectomy, 244 
adrenogenital syndrome, 244 
hypoadrenia, treatment, 243 
cevitamic acid, 243 
cortical extracts, 243 
pathologic physiology, 241 
in acute infections, 241 
in hypertension, 242 

in nutritional and infectious disorders of 
early infancy, 242 
physiology, 239 
surgery of, 759 

Adrenin, reactions of autonomic system to, 

851 

Agranulocytosis, 319 
Ainhum, treatment, 855 
lumbar sympathetic ganglionectomy, 855 
Air bacteria in operating rooms, 759 

sterilization by ultraviolet radiation, 760 
Air embolism following perirenal insufflation, 
prevention, 764 

Air transport of war wounded, 872 
Albers-Schonberg disease, 820 
Albuminuria, in renal disease and hyperten- 
sion, 41 

Alcoholic encephalopathies, 406 
delirium tremens, treatment, 406 
abolition of restraints, 407 
hospital care, 407 
hydration, 407 
lumbar puncture, 407 
orange juice or glucose with insulin, 407 
paraldehyde, 407 
psychotherapy, 407 
sodium chloride, 407 
vitamins A and B, 407 
Korsakoff syndrome, treatment, 408 
vitamin B, 408 
nicotinic acid deficiency, 408 
Alcohol poisoning 

in children, treatment, 533 
insulin and glucose, 533 


Allergic atelectasis, 544 
treatment, 544 

bronchoscopic aspiration, 544 
epinephrine hydrochloride, 544 
expectorants, 544 
postural drainage, 544 
Allergic conjunctivitis, 430 
Allergy as cause of acute laryngeal obstruc- 
tion, treatment, 465 

bronchoscopic aspiration of thick tenacious 
secretion, 465 
dilatation of stenosis, 465 
epinephrine hydrochloride, 465 
expectorants, 465 
postural drainage, 465 
Allergy, gastroenteric, 492 
Alpha tocopherol, see Vitamin E, 305, 913 
Altitude, effects on heart and blood pressure, 
173 

Aluminum acetate 
and parathyroid surgery, 769 
in Paget’s disease, 770 
in rheumatoid arthritis, 770 
in spondylitis ankylopoietica, 770 
Aluminum hydroxide, 892 
Alum precipitated toxoid, 495 
Amaurosis, cortical, treatment, 431 
Amebiasis, 268 

carrier problem, 272 
complement fixation reaction, 160 
diagnosis, 273 
etiology, 268 
pathology, 272 
treatment, 274 
carbarsone, 275 
chiniofon, 274 
emetine hydrochloride, 274 
vioform, 275 

Amenorrhea, treatment, 74 
pregnant mare’s serum, 86, 248 
prostigmine methylsuL'ate, 74 
protein diet, 89 
reduction of obesity, 89 
thyroid extract, 89 
triphenylchlorethylene in, 91 
Aminophylline 

effect on coronary blood flow of trained 
dog, 203 

in postpartum urinary suppression, 150 
modifying action on induced anoxemia in 
coronary insufficiency, 201 
therapeutics, 910 

Ammonium nitrate, in pyelitis and pyelo- 
nephritis, 927 

Amphetamine (benzedrine), 892 
effect on blood pressure, 174 
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Amphetamine ( con tinned ) 

effect on circulation, metabolism, and 
respiration, 205 
in migraine, 414 
in obesity, 369, 523 
Amputations, 760, 799 
life expectancy after, 760 
painful stumps, treatment, 760 
thiamin chloride, 761 
vitamin B, 760 

Amyotrophic lateral sclerosis, vitamin E in, 
305 

Amyotrophies, nuclear, vitamin therapy, 417 
alpha-tocopherol, 417 
bile salts, 417 
nicotinic acid, 417 
thiamin chloride, 417 
vitamin Be, 417 
vitamins E and Bo, 417 
wheat germ powder, 417 
Anaerobic tryptic broth, 2 
Androgens 

daily excretion, 88 

for relief of castration symptoms, 88 
Androgen therapy, 81 
biologic effects, 82 
Anemia, 321 
chlorosis, 323 
hemolytic anemias, 325 
clinical studies, 328 
hemolysins, 326 
spherocytosis, 326 
in children, 479 

anemia of prematures and postinfectious 
anemias, 481 

associated with infection and sepsis, 480 
circulatory function in anemia, 484 
congenital nutritional anemia, 481 
erythroblastic (Cooley’s) anemia, 483 
hypoblastic or chronic congenital are- 
generative anemia, 481 
in nephritis, 485 
iron deficiency anemia, 481 
iron metabolism in infancy, 483 
leukocytes in blood in severe anemias of 
infancy, 485 

macrocytic hyperchromic anemia, 485 
of early infancy, 479 

relation between anemias and digestive 
diseases in children, 484 
relation of vitamin C deficiency to nutri- 
tional anemia, 482 

iron deficiency (hypochromic) anemia, 321 
leuko-erythroblastic anemia, 329 
pernicious anemia, 288, 323 


Angina, Ludwig’s, 769 
surgical treatment, 769 
incision and drainage, 769 
radiotherapy, 769 
sulfanilamide, 769 
tracheotomy, 769 
zinc peroxide, 769 
Angina pectoris 

electrocardiogram during attacks, 197 
pathology, 192 

treatment by paravertebral alcohol injec- 
tion, 857 

Angiopathy, traumatic retinal, 440 
Angioscotomas, 439 

Aniline pencils, damage of cornea from, 433 
Ankle and tarsus, tuberculosis of, 838 
Anogenital pruritus, treatment, 114 
alcohol injection, 114 
ammoniated mercury ointment, 114 
boric acid solution, 114 
camphorated phenol, 114 
coal tar, 114 
cresol, 114 
psychotherapy, 114 
surgical excision, 115 
zinc oxide ointment with phenol, 114 
Anorexia, emotional etiology of, 621 
Anoxemia, induced, in angina pectoris, effect 
on electrocardiogram, 198 
Anterior pituitary, influence on carbohydrate 
metabolism, 356 
<\ntithrombin, 29 
Antuitrin-S, 245 
Anxiety s 3 ndrome, 619 
Aortic valve calcifications, 232 
Aphonia, functional, 469 
A. P. L., 245 
Appendicitis, 667 
acute appendicitis, 667 
complications, 669 
diagnosis, 671 
etiology, 667 
pathology, 668 
statistics, 673 
symptoms, 669 
treatment, 674 
bacteriophage, 678 
delayed operation, 676 
adrenal cortex extract, 676 
blood transfusions, 676 
complete rest of intestinal tract, 676 
dextrose in saline, 676 
Fowler’s position, 676 
hot fomentations or icecap to abdo- 
men, 676 

nothing by mouth } 676 
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Appendicitis 
acute appendicitis 
treatment 

delayed operation ( continued ) 
morphine, 676 
oxygen mask, 676 
sulfanilamide, 677 

Wangensteen drainage with Miller- 
Abbot tube, 676 
immediate operation, 674 
sulfanilamide, 677 
chronic appendicitis, 678 

technic of interval operation, 679 
in the aged, 679 
Appendix, access to, 659 
Apperly and Phillips acid reduction test, 25 
Aregenerative anemia, chronic congenital, 
481 

Arrhenoblastoma of ovary, 101 
Arsenic, therapeutics, 893 
Arsenotherapy, massive, by continuous intra- 
venous drip in early syphilis, 394 
public health aspects, 398 
toxicologic manifestations, 396 
Arsphenamine, in syphilis, 400 
Arsphenamine dermatitis, mapharsen in, 404 
Arterial embolism, treatment, 764 
arterectomy, 765 
embolectomy, 764 
Arterial hypertension, 176 

effect of nephrectomy upon hypertension 
associated with organic renal dis- 
ease, 181 

hypertension and chronic atrophic pyelo- 
nephritis, 179 

prognosis in essential hypertension, 182 
reduction of elevated blood pressure by 
renal extracts, 182 
role of kidney in pathogenesis, 176 
Arteries, abdominal, calcification of, 665 
Arteriography, 781 

Arteriosclerosis obliterans, treatment, 217 
contraindications 

heat greater than 96° F 219 
meddlesome surgery , 219 
strong antiseptics, 219 
tobacco, 219 

control of diabetes or other complications, 
219 

deproteinated and other pancreatic tissue 
extracts intramuscularly, 219 

heat, 580 

heat to abdomen, 218 
meticulous care of open lesions, 219 
passive postural exercises, 219 
pressure suction boots, 219 


Arteriosclerosis obliterans, treatment ( cont ) 
protection of feet, 219 

rest of involved extremities in a controlled 
temperature, 218 
soaks and baths, 218 
spirituous liquors by mouth, 219 
sulfonamide compounds for infection, 219 
Arteriovenous aneurysm, treatment by lum- 
bar sympathetic ganglionectomy, 
856 

Arthritic foot, treatment, 798 
avoidance of weight bearing, 798 
correction of faulty pasture, 798 
manipulation or operation, 798 
strengthening of supporting muscles of 
feet, 798 

Arthritis 

degenerative, of knee-joint, 839 
gonorrheal, 839 

rheumatoid, aluminum acetate therapy, 770 
emotional etiology of, 621 
Artificial pneumoperitoneum, 383 
Asbestosis, 380 
Ascorbic acid 

distribution in blood, 525 
in pernicious vomiting of pregnancy, 138 
in poliomyelitis, 537 
variations in blood of normal newborn 
infants, 519 

Asparagin bacteriophage in acute hematog- 
enous osteomyelitis, 830 

Asphyxia 
in fetus, 118 
of newborn, 511 
Aspiration pneumonia, 779 
Asthenia, neurocirculatory, serum magnesium 
in, 17 

Asthma 

bronchial, emotional etiology of, 621 
treatment 

unilateral and bilateral posterior pulmo- 
nary plexectomy, 855 
unilateral ganglionectomy, 855 
unilateral sympathectomy, 855 
unilateral vagotomy, 855 
Atelectasis 
allergic, 544 
treatment, 544 

bronchoscopic aspiration, 544 
epinephrine hydrochloride, 544 
expectorants, 544 
postural drainage, 544 
postoperative pulmonary, 465 
Atopic dermatitis, treatment, 68 
change of climate, 68 
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Atopic dermatitis, treatment ( continued ) 

cold, wet dressings of aluminum acetate, 
69 

mental and physical relaxation, 69 
thyroid extract, 69 
warm baths, 69 
Atropine 

in acute pancreatic necrosis, 736 
in congenital pyloric stenosis, 489 
Atropine sulfate, effect on coronary blood 
flow, 204 

Atropine, synthetic, in postencephalitic par- 
kinsonism, 424 
A. T. 10, therapeutics, 896 
Autonomic nervous system, 848 
anatomy, 848 

autonomic conduction pathways, 8S0 
autonomic reflex arcs, 848 
enteric plexuses, 849 

histogenesis of autonomic ganglion cells, 
848 

hypothalamic autonomic centers, 849 
innervation of biliary system, 849 
respiratory centers, 850 
physiology, 850 

chemical mediators, 850 
cortical representation, 852 
functional classification, 850 
innervation of pancreas, 852 
mesencephalic autonomic center, 853 
properties of autonomic nerve-fibers, 850 
reactions to 
adrenin, 851 

hypothalamic stimulation, 852 
reflex vasomotor activity, 853 
sensitization of autonomic responses, 853 
synaptic transmission, 851 
vascular reaction patterns, 854 
vasomotor nerves, 851 
Aviation deafness, 448 
Aviation medicine, 173 
color blindness, 173 
effects of altitude, 173 
barometric pressure, 174 
heart, 173 
speed, 175 
vision, 173 

Avitaminosis of newborn, 519 
Azosulfamide (neoprontosil) 
in acute otitis media, 453 
in pyelitis and pyelonephritis, 928 
in pyelitis of pregnancy, 136 
in urinary tract infections, 104 

Bacillus Morgagni, 3 

Bacillus typhosus, identification of V form of, 5 


Bacillus typhosus ( continued ) 

epidemiological significance of types and 
subtypes of, 11 
identification of types, 9 
isolation of V form, 6 
method of setting up typing tests, 7 
selective affinities of preparations of type 
II phage, 6 

standardization of phage for typing, 8 
VI phages, 5 
Backache 

due to faulty mechanical use of back, 796 
physical therapy, 586 
Bacterial toxins, 152 
physiological effects, 152 
sulfonamides and toxin-production, 152 
Bacteriemia, 48 
Bacteriology, 1 

Bacteriophage, in staphylococcemia, 50 
Banti’s disease, 339 

Barbiturate poisoning, picrotoxin in, 903 
Basal metabolism, in tuberculosis of infants 
and children, 553 

Bellabulgra in postencephalitic parkinsonism, 
423 

Benzedrine (amphetamine), 892 
effect on blood pressure, 174 
effect on circulation, metabolism and 
respiration, 205 
in migraine, 414 
in obesity, 369, 523 

Benzene reactions on bone-marrow, 330 
Benzoate proluton, in diabetes of pregnancy, 
133 

Biceps brachii muscle tendon, traumatic dis- 
location, 847 
Bile broth, 3 

Bile salts, in nuclear amyotrophies, 417 
Biliary system, innervation, 849 
Bilirubin in A and B bile, 23 
Biochemistry, 12 
Bismuth 
in syphilis, 400 
therapeutics, 894 

Bismuth salicylate, in congenital syphilis, 550 
Bismuth therapy, effect on latent plumbism, 54 
Bladder calcification, 666 
Bladder training, 502 
Bleeding, dysfunctional uterine, 105 
Bleeding, premenopausal dysfunctional ute- 
rine, testosterone propionate in, 
254 

Blindness, 427 

Blood bank, war plane transport of, 873 
Blood chlorides, 18 
postoperative, 777 
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Blood cultures, 1 
Blood examination, 309 
blood-platelets, 310 
bone-marrow biopsy, 312 
estimation of hemoglobin, 309 
fragility test, 311 
fresh blood smears, 310 
measurement of red blood-cell size, 312 
miscellaneous blood methods, 314 
blood volume, 315 
heparinization, 314 
lead, 314 

sedimentation rate, 315 
oxidase stain, 311 
reticulocyte staining, 311 
supravital staining, 311 
Blood groups, 316 
Blood-platelets, 310 
Blood poisoning, 48 
Blood reactions to drugs, 318 
Blood sugar, of newborn infants, 516 
Blood sugar methods, specificity of, 24 
Blood transfusions, 316 
Blood volume, 315 

Bloody or rusty sputum, pneumococci in, 44 
Body section roentgenography, 640 
basic principle, 640 
character of blurring, 641 
clinical application, 642 
bronchiectasis and cystic disease, 647 
foreign bodies, 647 
intracranial lesions, 643 
larynx, 645 
mastoids, 643 

pulmonary tuberculosis, 648 
sinuses, 642 
spine, 644 

temporomandibular joint, 642 
trachea and bronchi, 645 
details of apparatus, 641 
Boeck’s sarcoidosis, 332 
Bone and joint diseases, 818 
acute hematogenous osteomyelitis, 830 
Albers-Schonberg disease, 820 
benign chondromas of ribs, 828 
changes in bones and joints from interrup- 
tion of circulation, 818 
claw foot, 843 
etiology, 843 
treatment, 844 

anterior arch bar in shoe, 844 
arthrodesis of toe, 845 
daily manipulation, 844 
exercises, 844 
night splint, 844 


Bone and joint diseases 
claw foot 

treatment ( continued ) 

plantar fasciotomy with stretching of 
foot, 844 

plantar structures freed from os calcis 
followed by plaster-of-Paris band- 
age, 844 

transplantation of tendon, 844 
wedge tarsectomy, 845 
congenital bowing and pseudarthrosis of 
lower leg, 841 

congenital flat-foot, treatment, 846 
exercises, 847 

immobilization in plaster of Paris, 846 
swung-in shoe, 846 

degenerative arthritis of knee-joint, 839 
epiphyseal changes in acute infections of 
bone, 831 

gonorrheal arthritis, 839 
influence of fusion of spine on growth of 
vertebrae, 828 

injury to femoral articular cartilage by 
medial meniscus, 840 
neurilemmoma of bone, 824 
osteitis deformans, 822 
osteochondritis dissecans of hip, 833 
osteogenic sarcoma, 822 
osteomyelitis, treatment, 829 
blood transfusions, 829 
drainage of abscesses, 829 
immobilization of involved extremity 
829 

intravenous fluids, 829 
sulfapyridine, 829 
sulfathiazole, 829 
scoliosis following empyema, 828 
spondylitis infectiosa, 827 
spondylolisthesis, 826 
staphylococcal infection, 830 
syndrome of low back pain, 825 
traumatic dislocation of tendon of biceps 
brachii muscle, 847 
tuberculosis 

of ankle and tarsus, 838 
of greater trochanter and trochanteric 
base, 834 
of knee joint 
in adults, 837 
in children, 838 

of large bones of extremities, 835 
Bone-marrow biopsy, 312 
Bone-marrow reactions due to benzene, 330 
Bowel perforations, sulfanilamide in, 666 
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Brain abscess, as an otogenic complication, 
460 

Brain tumors, 786 

colloid cysts of third ventricle, 786 
hyperostosing meningiomas of sphenoid 
wing, 788 
tuberculomas, 786 

Breast carucer possibly induced by estrogenic 
substance, 85 

Breast 

engorgement, puerperal, testosterone pro- 
pionate in, 82 
feeding, 508 
hypertrophy of male 
testosterone in, 264 

pathology in relation to endocrine dis- 
orders, 264 
cancer, 265 
etiology, 265 
treatment, 266 

roentgen castration, 266 
testosterone therapy, 266 
etiology, 264 
treatment^ 264 

estradiol benzoate, 265 
estrone, 266 
progesterone, 266 
stilbesterol, 266 
testosterone, 265 
Brenner tumor of ovary, 101 
Bromide poisoning, in children, 533 
Bromides, m epilepsy, 409 
Bronchial 

asthma, emotional etiology of, 621 
obstruction, 464 
tumors, 467 
Bronchiectasis 

differentiation from pneumonoconiosis, 
378 

sectional roentgenography, 647 
Bronchi, section roentgenography, 645 
Bronchopneumonia, desoxycorticosterone 
and cortical extracts in, 241 
Brown-Pearce carcinoma, complement fixa- 
tion reaction, 160 

Brucellosis, new method of blood culture 
in, 3 

Buerger's disease, see thromboangiitis oblit- 
erans 

Bulbar paralysis, 534 

Bulgarian treatment for postencephalitic 
parkinsonism, 423 
Bullous emphysema, 539 
Burns, 761 
pathology, 761 


Burns ( continued ) 
treatment, 762 

adrenal cortex extract, 762 
gentian violet, 57 
glucose intravenously, 762 
vitamin C, 762 

Caffeine with sodium benzoate in migraine, 
414 

Caisson disease, roentgen examination, 651 

Calcifications of 
arteries, 665 
bladder, 666 
digestive tract, 665 
heart valves, 231 
hepatic parenchyma, 665 
kidneys, 665 
lymph nodes, 665 
pancreas, 66 5 
peritoneum, 665 
spleen, 665 
suprarenals, 666 
veins, 665 

Calcium of blood, 16 

Calculi, cystine urinary roentgen examina- 
tion, 651 

Cancer, see Carcinoma 

Cancer and estrogens, 84 

cancer of breast possibly induced by estro- 
genic substance, 85 

Cannon's emotional level, 620 

Carbarsone, in amebiasis, 275 

Carbohydrate metabolism, 341 
absorption of carbohydrate, 342 
endocrine control of, 356 
adrenal cortex, 359 
anterior pituitary, 356 
pancreas, 358 

intermediary carbohydrate metabolism of 
muscles, 345 

anaerobic and aerobic breakdown of car- 
bohydrate in muscle, 354 
liver and regulation of blood glucose, 343 
of heart, 355 
of nervous system, 355 

Carbohydrates of foods and body tissues, 
chemistry of, 24 

Carcinoma 

Brown-Pearce complement fixation re- 
action, 160 
crymotherapy, 5 66 
neutron therapy, 639 
of breast, 265 
etiology, 265 
treatment, 266 
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Carcinoma 
of breast 

treatment ( continued ) 
roentgen castration, 266 
testosterone therapy, 266 
of bronchus, 467 
of cervix uteri, 74 
relief of pain, 75 

absolute alcohol intrathecally, 75 
cobra venom, 76 
presacral neurectomy, 75 
of duodenum, 695 
of fundus uteri, 106 
of intestines, 681 
of left colon, 684 
of ovary, 98 
of pancreas, 285 
of stomach, 742 
diagnosis, 743 
symptoms, 743 
treatment, 745 

gastroenterostomy, 745 
gastrostomy for cardiac obstruction, 

745 

postoperative care, 746 
carbon dioxide and oxygen inhala- 
tions for first 8 to 12 hours, 746 
codeine, 746 
complications, 747 
acute dilatation of stomach, 747 
gastric hemorrhage, 747 
peritonitis, 747 

pulmonary complications, 747 
deep breathing, 746 
dextrose solution, 746 
morphine, 746 
pitressin, 746 
warm enema, 746 
preoperative care, 745 
blood transfusion, 746 
dilute hydrochloric acid, 746 
fluids, 746 
glucose, 746 

normal saline or Ringer’s solution, 

746 

Wangensteen suction, 746 
of trachea, treatment, 467 
irradiation, 467 

surgical resection of trachea, local re- 
moval and cauterisation with 
surgical diathermy, 467 
teleradium, 467 
of vulva, 108, 115 
Carcinoid, of small intestines, 691 
Cardiac changes in pregnancy, 227 


Cardiac decompensation with chronic passive 
congestion, differentiation from 
pneumonoconiosis, 378 
Cardiazol, see Metrazol, 903 
Cardiopulmonary syndrome, 797 
Cardiospasm 

emotional etiology of, 621 
methods and results of treatment, 749 
bloodless Stark sound dilatation, 749 
cardioplasty, 750 

gastrostomy and von Hacker’s method 
of sounds, 753 
Hiller cardiomyotomy, 750 
Hevrovsky gastroesophageal anastomo- 
sis, 750 

Stark inflexible dilator, 750 
temporary gastrostomy, 750 
Cardiovascular system, 176 
Carotid sinus syndrome, treatment by surgi- 
cal denervation of carotid si- 
nuses, 857 

Carpal scaphoid, fracture of, 814 
Carpus with reference to fractured navicular, 
814 

Cataract, 428 
Cecum 

duplication of, 721 
invagination of haustra, 710 
treatment, 711 
cecopexy, 711 

right hemi-colectomy with lateral anas- 
tomosis, 711 
Celiac disease, 490 
Cellular respiration, 351 
Cerebral thrombosis, heparin in, 901 
Cervical carcinoma, 74 
relief of pain, 75 

absolute alcohol intrathecally, 75 
cobra venom, 76 
presacral neurectomy, 75 
Cervical infections causing leukorrhea, 92 
Cesarean section, 119 

extraperitoneal cesarean section, 120 
intraperitoneal cervical cesarean section, 
119 

transcervical cesarean section with perito- 
neal exclusion and bladder mo- 
bilization, 121 

Transperitoneal cervical cesarean section 
(peritoneal exclusion), 120 
Cevitamic acid, in hypoadrenia, 243 
Chancroid of vulva, 111 

Chemical examination of duodenal contents, 

20 
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Chemistry 

of carbohydrates of foods and body tissues, 
24 

of muscle contraction, 19 
Chemotherapy, 890; also see Sulfanilamide, 
Sulfapyridine, and Sulfathiazole 
in dermatology, 63 
in gononhea, 923 
in gynecology, 77 
in pneumonia, 373 

atypical pneumonia, 377 
dosage, 375 

modern management of pneumococcic 
pneumonia, 374 
toxic reactions, 376 
treatment, 377 
barbituric acid, 377 
chloral hydrate, 377 
forced fluids, 377 
nicotinic acid, 377 
sodium bicarbonate, 377 
Chest wounds in war, 874 
Cheyne-Stokes respiration, coramine in, 187 
Chicken pox, 485 

complement fixation reaction, 160 
Childbirth, effect of presacral neurectomy on, 
857 

Chiniofon, in amebiasis, 274 
Chloride in blood, 18 
postoperative, 777 

Chloroform anesthesia, as cause of fall in 
plasma prothrombin, 40 
Chlorosis, 323 

Chocolate cysts of ovary, 101 
Choked disc, 440 

Chondroitin, in migraine headache, 613 
Chondromas, benign, of ribs, 828 
Chorea, treatment, 508 
fever induction, 508 
Chorionic gonadotropin, 245 
indications, 246 

Frohlich’s fjyndrome, 247 
impotence, 246 
menorrhagia, 246 
secondary hypogonadism, 246 
undescended testes, 246 
physiologic action, 246 
Choroid, disorders of, 439 
Ciliary body, disorders of, 439 
Circulation, effect of benzedrine and pare- 
drine upon, 205 

Cirrhosis of liver, and neuritis, 418 
Cisternal encephalography, 781 
Claw-foot, 843 
etiology, 843 


Claw-foot ( continued ) 
treatment, 844 

anterior arch bar in shoe, 844 
arthrodesis of toe, 845 
daily manipulation, 844 
exercises, 844 
night splint, 844 

plantar fasciotomy with stretching of 
foot, 844 

plantar structures freed from os calcis 
followed by plaster - of - Paris 
bandage, 844 

transplantation of tendon, 844 
wedge tarsectomy, 845 
Clay-shoveler’s fracture, 817 
Climacteric, male, testosterone propionate in, 
253 

Clinical pathology, 27 
Clotting time, 37 

Clubbed fingers, in chronic ulcerative colitis, 
278 

Coagulation, mechanism of, 31 
Cobra venom, for pains of tabes dorsalis, 419 
Codeine, in migraine, 414 
Cole and Onslow’s pancreatic extract, 2 
Colitis, chronic ulcerative, 275 
clinical course, 278 
complications, 277 
etiology, 275 

mucous, emotional etiology of, 621 
pathologic features, 277 
prognosis, 278 
treatment, 280 

medical treatment, 280 

aluminum hydroxide and kaolin topi- 
cally, 281 

avoidance of upper respiratory infections , 
281 

blood transfusions, 280 
cod-liver oil into rectum, 281 
diet, 280 
histidine, 280 
liver extract, 280 
parenteral fluids, 280 
prevention of acute bacillary dysen- 
tery, 281 

removal of foci of infection, 281 
rest and restful recreation, 280 
serum and vaccine, 280 
sulfonamide drugs, 281 
supportive measures, 280 
vitamins, 280 
surgical treatment, 281 

appendicostomy and ligation of ileum, 
283 

colectomy, 282 
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Colitis, chronic ulcerative 
treatment 

surgical treatment ( continued ) 
colostomy, 282 

ileocolostomy and segmental resection, 
282 

ileostomy, 282 
Colles’ fractures, 814 
Colon, 680 

acute nonmalignant perforations, 682 
cancers of left colon, 684 
intestinal cancer, 681 
intussusception, 685 

Mikulicz operation for right colon and 
rectosigmoid, 683 

permeability of intestinal wall for bacteria, 
687 

sigmoidal polyps, 681 
simple ulcer of right side of colon, 681 
submucous lipoma of large intestines, 680 
Colorimeter, photoelectric, 309 
Colostomy, management of, 717 
Commotio cerebri, 463 
Complement fixation reactions, 157 
amebiasis, 160 

Brown-Pearce carcinoma, 160 

chicken pox, 160 

foot and mouth disease, 160 

gonococcus infection, 159 

helminthiasis, 160 

herpes, 160 

influenza, 160 

lymphocytic choriomeningitis, 160 
lymphogranuloma venereum, 160 
malaria, 160 
psittacosis, 160 
syphilis, 157 
antigens, 157 
standardization, 157 
technic, 159 

of quantitative test, 160 
tuberculosis, 159 
Weil's disease, 160 
whooping cough, 160 
“Compound E” of adrenals, 240 
Compound fractures, treatment, 800 
application of cast, 802 
cleansing with liquid green soap and warm 
water, 802 
Dakin’s solution, 801 
debridement, 802 

irrigation of laceration with saline solution, 
802 

light suturing of dead spaces, 802 
primary closure of traumatic wounds, 802 
reduction of fracture, 802 


Compound fractures, treatment ( continued ) 
sulfanilamide and internal fixation, 800 
war fractures, 802 

closed method of reduction, 802 
delayed closed method, 802 
Orr treatment, 803 
immediate reduction, 803 
infrequent dressing, 803 
open drainage, 803 

plaster-of-Paris skeletal fixation, 803 
Condyloma of vulva, 115 
Conflicts, unconscious, 619 
Congenital 

cranial softening, 512 
flat-foot, treatment, 846 
exercises, 847 

immobilization in plaster-of-Paris, 846 
swung-in shoe, 846 
syphilis, 402, 547 
diagnosis, 547 
incidence, 547 
intelligence quotient, 547 
treatment, 402, 549 
acetarsone, 549 

adequate treatment of expectant 
mother, 550 
bismuth salicylate, 550 
mapharsen, 549 
mapharsen with bismuth, 549 
neoarsphenamine, 549 
sulfarsphenamine and mercury inunc- 
tions, 549 
trisodarsen, 550 
Congestive heart failure, 185 
combined use of digitalis and ouabain, 185 
effect of coramine m certain cardiac states, 
187 

Conization for endocervicitis, 572 
Conjunctival diseases, 429 
allergic conjunctivitis, treatment, 430 
adrenalin or cocaine, 430 
follicular conjunctivitis, treatment, 429 
mercury oxycyanide in saline, 429 
gonorrheal conjunctivitis, treatment, 429 
sulfanilamide, 429 

granular conjunctivitis, treatment, 429 
sulfanilamide, 429 

inclusion conjunctivitis, treatment, 429 
sulfanilamide, 429 

ophthalmia neonatorum, treatment, 429 
sulfanilamide, 429 

phlyctenular conjunctivitis, treatment, 430, 
558 

general treatment, 430 
tuberculin, 430 
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Conjunctival diseases ( continued ) 
vernal conjunctivitis, treatment, 429 

mild astringent solution with a vasocon- 
strictor, 429 

Continuous intravenous drip treatment of 
syphilis, 394 

public health aspects, 398 
toxicologic manifestations, 396 
Contraception, 78 

Contractures, hysterical, in war, 878 
Cooley's erythroblastic anemia, 329, 483 
Coramine 

effect on coronary blood flow of trained 
dog, 203 

in Cheyne-Stokes respiration and paroxys- 
mal dyspnea, 187 
Coronary artery disease, 187 
and aviation medicine, 174 
coronary insufficiency, 201 

modifying action of aminophylline, ni- 
trites, and digitalis upon effects 
of induced anoxemia, 201 
correlation of symptoms and pathology, 
189 

effects of certain drugs on coronary blood 
flow of the trained dog, 203 
electrocardiogram during attacks of an- 
gina pectoris, 197 

mechanism of coronary artery occlusion, 
187 

relationship between coronary sclerosis 
and hypertensive heart disease, 
194 

roentgen kymographic study, 6S2 
Coronary occlusion, heparin in, 901 
Coronary sclerosis and hypertensive heart 
disease, relationship between, 
194 

Coronary spasm, emotional etiology of, 621 
Corpus luteum and pregnandiol, excretion of, 
86 

Cortical amaurosis, treatment, 431 
Cortical extracts 
in Addison's disease, 243 
in bronchopneumonia, 241 
in grippe, 241 
in hypoadrenia, 243 
in lobar pneumonia, 241 
Corticosterone, 239 
Cranial trauma, 783 
posttraumatic sequelae, 78S 
treatment, 784 

absolute and prolonged bed rest, 784 
control of intracranial pressure, 784 
dehydration, 784 

intravenous hypertonic solution, 785 


Cranial trauma 

treatment ( continued ) 
lumbar puncture, 784 
maintenance of tissue nourishment, 784 
noninterference, 784 
sedatives, 784 
sulfanilamide, 785 
trephining, 785 
tube feedings, 785 
Craniomalacia, 512 
Craniotabes, congenital, 512 
Creatine phosphate in muscles, 346 
Cretinism, treatment, 261 
anterior pituitary extract, 261 
thyroid, 261 
vitamin B complex, 261 
Critical test concentrations of B. typhosus 
type II phage preparations, 8 
Crymotherapy, 566 
Cryptorchidism 

anterior pituitary-like gonadotropic factor 
in, 89 

treatment, 500, 502 

chorionic gonadotropin in, 246 
equine gonadotropin in, 251 
gonadotrophic hormone, 500 
male sex hormone, 500 
testosterone propionate, 500 
Cyclopropane, therapeutics, 895 
Cyclotron, 627 

Cystine urinary calculi roentgen examination, 
651 

Cystoscopy and renal diagnosis, 922 
Cysts 

of follicle and corpus luteum, 101 
of pancreas, 734 
Cytochrome oxidase, 350 

Deafness, 442 
aviation deafness, 448 
deaf-mutism and pigment degeneration, 

444 

diagnosis of congenital deafness, 443 
etiology, 442 

functional examination, 445 
hearing tests, 445 
treatment, 446 
adrenal cortex, 446 
estrogen, 446 
nicotinic acid, 446 
pituitary, 446 
surgical treatment, 447 

endaural fenestration of external semi- 
circular canal, 447 
postauricular approach, 448 
round window graft operation, 447 
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Deafness 

treatment ( continued ) 
thiamin chloride, 446 
thyroid, 446 
vitamin therapy, 446 
Death, intrauterine, 141 
Dees, 629 

Dehydrogenase, 349 
Delirium tremens, treatment, 406 
abolition of restraints, 407 
hospital care, 407 
hydration, 407 
lumbar puncture, 407 
orange juice or glucose with insulin, 407 
paraldehyde, 407 
psychotherapy, 407 
sodium chloride, 407 
vitamins A and B, 407 
Dementia precox, see Schizophrenia 
Demyelinating diseases of nervous system, 
440 

Depressan, effect on blood pressure, 184 

Depropanex, 287 

Dermatitis 

atopic, treatment, 68 
change of climate, 68 
cold, wet dressings of aluminum acetate, 
69 

mental and physical relaxation, 69 
thyroid extract, 69 
warm baths, 69 

due to arsphenamine, mapharsen in, 404 
infective, gentian violet in, 57 
occupational, 67 
Dermatology, 53 

Dermatophytosis pedis, treatment, 55 

compound ointment benzoic acid with 
thymol, 55 

medicated insoles, 56 
tincture iodine and glycerin, 56 
Dermoid of ovary, 101 
Desoxycorticosterone, 239 
in Addison's disease, 243 
in bronchopneumonia, 241 
in grippe, 241 
m lobar pneumonia, 241 
Detonin, effect on blood pressure, 184 
Dextrose tolerance test, in newborn, 516 
Diabetes mellitus, 361 
complicating appendicitis, 671 
complications and mortality, 362 
diagnosis, 362 
emotional etiology of, 621 
in children, 485 
growth and development, 485 
insulin, 486 


Diabetes mellitus 

in children ( continued ) 

newborn infants of diabetic mothers, 488 
nondiabetic glycosuria, 487 
treatment, 487 

in pregnancy, treatment, 133 
benzoate proluton, 133 
diet, 134 
estradiol, 133 
estrogen, 133 
insulin, 134 

medicinal minerals, 134 
progesterone, 133 
stilbestrol, 133 
vitamins, 134 
mortality, 763 
treatment, 362 
dietotherapy, 292 
Diabetic 

gangrene, treatment, 763 
zinc peroxide, 763 
ketosis, treatment, 293 
fruit juices, 293 
glucose, 293 
insulin, 293 
skimmed milk, 293 
sweetened beverages, 293 
Diabetogenic hormone of anterior pituitary, 
357 

Diarrhea, 488 
etiology, 488 
treatment, 489 

banana and banana powder, 489 
blood transfusions, 489 
continuous venoclysis, 489 
parenteral fluids, 489 

Diathermy, short-wave, in otolaryngology, 
476 

Dicarboxylic acids, catalytic action in cellular 
respiration, 351 
Dientamoeba fragilis, 269 
Dietotherapy, 292 
Digestive system, in children, 488 
Digestive tract, calcifications of, 665 
Digitalis 

in hyperthyroidism, 861 
modifying action on induced anoxemia in 
coronary insufficiency, 201 
with ouabain in congestive heart failure, 
185 

Dihydrotachysterol 

in tetany of newborn, 518 
therapeutics, 896 
Dilantin, in epilepsy, 408 
Dilantin sodium, therapeutics, 897 
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Diphtheria, 493 
carriers 

roentgen-ray treatment, 655 
diagnosis, 494 
immunization, 495 

combined diphtheria and tetanus immu- 
nization, 496 
Schick reaction, 497 
tetanus toxoid reactions, 496 
mortality, 493 
pathology, 493 
Diplacusis, 443 
Diplopia, 430 
Disabilities, static, 795 
Dislocations and fractures, 799 
amputations, 799 

high ligation of femoral vein in amputa- 
tion of lower extremity, 799 
clay-shoveler's fracture, 817 
compound fractures, treatment, 800 
application of cast, 802 
cleansing with liquid green soap and 
warm water, 802 
Dakin's solution, 801 
debridement, 802 

irrigation of laceration with saline solu- 
tion, 802 

light suturing of dead spaces, 802 
primary closure of traumatic wounds, 

802 

reduction of fracture, 802 
sulfanilamide and internal fixation, 800 
war fractures, 802 

closed method of reduction, 802 
delayed closed method, 802 
Orr treatment, 803 
immediate reduction, 803 
infrequent dressing, 803 
open drainage, 803 
plaster-of-Paris skeletal fixation, 803 
elbow dislocation, 803 

external lateral dislocation, 805 
posterior dislocation, 803 
simple anterior dislocation with rupture 
of brachial artery, 805 

femur, 807 
fracture, 807 

reconstruction in femoral neck frac- 
tures, 809 

ununited fractures, 809 
humerus, supracondylar “T” fractures, 810 
tendons, dislocation of extensor, of hand, 
812 

wrist, 814 

carpus with reference to fractured navic- 
ular, 814 


Dislocations and fractures 
wrist ( continued ) 

Colies' fractures, 814 
fracture of carpal scaphoid, 814 

Disseminated osteitis fibrosa, 257 

Diverticula, of duodenum, 695 

Double vision, 430 

Douglas's tryptic broth, Hartley's modifica- 
tion of, 2 

Drug addiction, crymotherapy in, 567 

Dry labor, 125 

Ductus arteriosus, patent, 210, 504 
mechanical effects, 210 
signs and symptoms, 212 
surgical treatment, 213 

indications for operation, 213 
results, 215 
technic, 215 

Duodenal contents, chemical examination of, 
20 

Duodenum, 691 

chronic obstruction of proximal duodenum 
by congenital bands, 697 
diverticula, 695, 754 
duodenal ulcer, 691 
pathogenesis, 691 
treatment, 692 

Finsterer operation, 693 
gastrectomy with exclusion, 694 
gastroenterostomy, 693 
partial gastrectomy with removal of 
ulcer, 692 

subtotal gastrectomy, 692 
duplication of, 721 
primary cancer, 695 

differential diagnosis, 696 
symptoms, 696 
treatment, 697 

gastroduodenal resection, 697 
retroperitoneal traumatic rupture, 698 
treatment, 699 

Finney's pyloroplasty and complemen- 
tary duodenojejunostomy, 699 
gastroenterostomy, 699 
lateral suture with linear or purse 
string burial, 699 

Duplications of intestinal tract, 719 
clinical findings, 722 
embryology, 721 
roentgenological findings, 724 

Dwarfism, pituitary, treatment, 261 
brewer's yeast, 261 
cod-liver oil, 261 
dicalcium phosphate, 262 
growth hormone, 262 
pituitary, 261 


i 



946 


INDEX 


Dwarfism, pituitary, treatment ( continued ) 
polyansyn, 261 
thyroid, 261 

Dysfunctional uterine bleeding, 105 
Dysgerminoma of ovary, 101 
Dyslalia, 449 
Dysmenorrhea, 80 

ovarian dysmenorrhea, treatment, 80 
bilateral ovarian denervation, 81 
presacral sympathectomy, 81 
treatment, 80 

acetylsalicylic acid, 80 
adrenalin chloride, 80 
equine gonadotropin, 248 
phenacetin, 80 
progesterone, 257 
progynon B, 256 
propadrine hydrochloride, 80 
testosterone propionate, 82 
Dyspnea, paroxysmal, coramine in, 187 
Dystrophy, progressive muscular, serum 
magnesium in, 17 

Eagle test for syphilis, specificity of, 387 
Ear 

disorders, 442 
external, diseases of, 450 
otitis, external, 450 
otomycosis, 450 
sarcoidosis, 451 
tumors, 451 

Ectopic pregnancy, 134 
Eczema 

emotional etiology of, 621 
gentian violet in, 57 

in infants and young children, treatment, 
67 

acidulated soaps of sulfonated oils, 68 
aqueous solution tannic acid, 68 
b orated talc, 68 
crude coal-tar, 68 
elimination of allergen, 68 
zinc paste containing naphthalen, 68 
Edema, exercise in, 572 
Einthoven’s law, 207 
Elbow, dislocation of, 803 
Electrocardiography 

during attacks of angina pectoris, 197 
in aviation medicine, 173 
in congenital heart disease, 504 
in diphtheria, 493 
in pregnancy, 228 

prediction of differences between precor- 
dial leads CR, CL, and CF, 
based on limb lead findings, 205 


Electroencephalogram in neurological diag- 
nosis, 600 

Electroencephalography, 781 
Electroshock therapy, 601 
apparatus, 601 
complications, 603 
contraindications, 602 
number of treatments, 602 
preparation of patient, 602 
reaction of patient, 602 
equivalent reaction, 602 
grand mal reaction, 602 
missed convulsion, 602 
recurrences, 603 
technic, 601 
Electrosurgery, 571 
endocervicitis, 571 
conization, 572 
electrocoagulation, 571 
Electrotherapy, 569 

histamine common ion transfer (iontopho- 
resis) in varicose ulcers, 569 
sinusoidal currents, 569 

facial paralysis and its operative treat- 
ment, 569 

paralysis of serratus magnus muscle, 570 
Embolism 

arterial, treatment, 764 
arterectomy, 765 
embolectomy, 764 
pulmonary 

exercises in prevention, 574 
postoperative, 777 

Emetine hydrochloride, in amebiasis, 274 
Emmenin, in migraine headache, 612 
Emotions, repressed, 619 
Emphysema, bullous, 539 
Empyema, open treatment, 765 
Encephalitis, 405 

acute, treatment with hypotonic sodium 
chloride solution, 406 

equine, 405 

toxoplasmic encephalomyelitis, 406 
Encephalography, in otogenic complications, 
456 

Encephalomyelitis, toxoplasmic, 406 
Encephalopathies, alcoholic, 406 
delirium tremens, 406 
abolition of restrains, 407 
hospital care, 407 
hydration, 407 
lumbar puncture, 407 ’ 

orange juice or glucose with insulin, 407 
paraldehyde, 407 
psychotherapy, 407 
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Encephalopathies 

delirium tremens ( continued ) 
sodium chloride, 407 
vitamins A and B, 407 
Korsakoff syndrome, treatment, 408 
vitamin B, 408 
nicotinic acid deficiency, 408 
Enchondroma of vulva, 1 IS 
Endocarditis, subacute bacterial, heparin in, 
900 

Endocervicitis, treatment, 76 
carbon dioxide snow, 76 
conization, S72 
electrocoagulation, S71 
Endocrine control of carbohydrate metabo- 
lism, 356 

Endocrine disturbances in children, 498 
neoplasms in pathogenesis, 499 
Endocrines, fetal, 140 
Endocrinology, 239 
Endolimax nana, 269 

Endometrial (chocolate) cysts of ovary, 101 
Endometriosis, 101 
Endoscopy, 464 
Endothelioma of ovary, 101 
Entamoeba coli, 269 
Entamoeba histolytica , 269 
Enteric plexuses, 849 
Ephedrine poisoning, in children, 533 
treatment, 534 
gastric lavage, 534 
morphine sulfate, 534 
Ephynal acetate, 304 
Epilepsy 

serum magnesium in, 17 
treatment with dilantin, 408 
Epinephrine, effect on coronary blood flow, 
204 

Epinephrine hydrochloride 

in acute laryngeal obstruction due to 
allergy, 465 

in allergic atelectasis, 544 
in prolonged labor, 146 
Epiphyseal changes in acute infections of 
bone, 831 

Epithelial tumors of ovary, 101 
Equine encephalitis, 405 
Equine gonadotropic hormone, 86, 247 
administration, 250 
clinical use in the male, 251 
Ergobasine tartrate, in migraine, 414 
Ergoklonin, in migraine, 414 
Ergonovine hydracrylate, in migraine, 414 
Ergotamine tartrate, in migraine, 413 
Ergotrate, in migraine, 414 


Erysipelas, surgical, treatment, 766 
bed rest, 766 

cold magnesium sulfate compresses, 766 
fluids, 766 
sedatives, 766 

Erythroblastic anemia of Cooley, 329, 483 
Erythroblastosis fetalis, 479 
Erythrocyte count in newborn, 517 
Erythrol tetranitrate, modifying action on 
induced anoxemia in coronary 
insufficiency, 202 
Esophagus, duplication of, 721 
Essential hypertension, 42 
emotional etiology of, 621 
prognosis, 182 
treatment, 855, 858 

lower dorsal sympathetic ganglionec- 
tomy, 856 

supradiaphragmatic splanchnicectomy, 

856 

Estradiol 

m diabetes of pregnancy, 133 
in leukorrhea due to hypoestrogenism, 95 
Estradiol benzoate 

in functional menorrhagia, 256 
m migraine headache, 612 
Estrogens 

daily excretion, 88 
in atrophy of vulva, 108 
in conduction deafness, 446 
in diabetes of pregnancy, 133 
in infantile gonorrhea, 88 
in leukorrhea due to hypoestrogenism, 94 
in the menopause, 88 
physiological action, 255 
Estrogens and cancer, 84 

cancer of breast possibly induced by estro- 
genic cancer, 85 

Estrone, in leukorrhea due to hypoestrogen- 
ism, 95 

Eumydrine, in congenital pyloric stenosis, 
489 

Exercise, 572 
foot exercise, 576 
in cardiac disease and edema, 572 
in pulmonary embolism, 574 
in pulmonary tuberculosis, 573 
in thromboangiitis obliterans, 575 
tests in connection with venous pressure 
measurements, 223 
Exophthalmic goiter 
blood iodine in, 19 
in children, 4‘W 

Exton and Rose 1-hour renal condition test, 
43 

Extrapleural pleurolysis with pack, 381 
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Extremities, war wounds of, 87S 
Eye injuries, 431 
corneal injuries 
from aniline pencils, 433 
from novocain and pontocame, 433 
lens lesions in contusions, 432 
lime burns, treatment, 432 
ammonium chloride, 432 
analgesic solution and removal of large 
particles, 432 

ocular burns, treatment, 432 
transplantation of cadaver conjunctiva, 
432 

removal of BB shot with giant magnet, 433 
tetanus and prophylactic use of antitoxin 
following eye injuries, 433 
war injuries, 431 
mustard gas, 432 

Facial paralysis, treatment, 460 
analgesics, 460 
cantharides plasters, 460 
diathermy, 461 
electric stimulation, 461 
hot moist applications, 460 
iodides in saturated solution of potassium 
or syrup of hydriotic acid, 460 
massage, 461 
negative galvanism, 461 
operative treatment, 569 
positive galvanism for pam, 461 
radiant heat, 461 
saline laxatives, 460 
voluntary exercise, 460 
Feeblemindedness in children, 500 
etiology, 500 

normal variations of intelligence quotients, 
500 

treatment, 501 
thiamin chioride, 501 
Female sex hormone, 255 
indications, 256 
dysmenorrhea, 256 
functional menorrhagia, 256 
physiological action of estrogen, 255 
effect on uterus and anterior pituitary, 
255 

Femoral articular cartilage, injury to, by 
medial meniscus, 840 

Femur, 807 
fracture, 807 

reconstruction in femoral neck fractures, 
809 

ununited fractures, 809 
Fetal 

asphyxia, 118 


Fetal ( continued ) 
endocrines, 140 
weight control, 141 
Fever therapy, 577 
in multiple sclerosis, 415, 577 
in paresis, 578 

Fever, unexplained, and the thyroid gland, 
261 

Fibrin, 29 

suture of peripheral nerves, 794 
Fibroadenomas of ovary, 101 
Fibroma 

of ovary, 101 
of vulva, 115 

Fibrosarcoma transplanted by skin grafting, 
772 

Flat-foot, congenital, treatment, 846 
exercises, 847 

immobilization in plaster-of-Paris, 846 
swung-in shoe, 846 
Fluid therapy, controlled, 762 
Follicular 
conjunctivitis, 429 
lymphoblastoma, 333 

Folliculitis, suppurative, gentian violet in, 57 

Follutein, 245 

Foot 

and mouth disease, complement fixation 
reaction, 160 
exercise, 576 

muscles, exercises to strengthen, 594 
Foramen magnum tumors, 789 
Foreign bodies 
in air passages, 468 
in the eye, localization of, 433 
sectional roentgenography, 647 
Fractures and dislocations, 799 
amputations, 799 

high ligation of femoral vein in amputa- 
tion of lower extremity, 799 
clay-shoveler's fracture, 817 
compound fractures, treatment, 800 
application of cast, 802 
cleansing with liquid green soap and 
warm water, 802 
Dakin’s solution, 801 
debridement, 802 
light suturing of dead spaces, 802 
irrigation of laceration with saline solu- 
tion, 802 

primary closure of traumatic wounds, 
802 

reduction of fracture, 802 
sulfanilamide and internal fixation, 800 
war fractures, 802 

closed method of reduction, 802 
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Fractures and dislocations 

compound fractures, treatment 
war fractures ( continued ) 
delayed closed method, 802 
Orr treatment, 803 
immediate reduction, 803 
infrequent, dressing, 803 
open drainage, 803 
plaster-of-Paris skeletal fixation, 803 
elbow dislocation, 803 

external lateral dislocation, 80S 
posterior dislocation, 803 
simple anterior dislocation with rupture 
of brachial artery, 805 

femur, 807 
fracture, 807 

reconstruction m femoral neck frac- 
tures, 809 

ununited fractures, 809 
humerus, supracondylar “T” fractures, 810 
physical therapy in, 588 
war fractures, 876 
wrist, 814 

carpus with reference to fractured navic- 
ular, 814 

Colles* fractures, 814 
fracture of carpal scaphoid, 814 
Fragility test of erythrocytes, 311 
Frankl tumors of ovary, 101 
Friedman test for pregnancy, 143 

positive results in conditions other than 
pregnancy, 28 
Frohlich’s syndrome, 247 
“Frozen” shoulder, physical therapy in, 592 

Gallbladder 

disease 

cholecystography versus examination of 
duodenal contents for choles- 
terol crystals in diagnosis, 23 
surgical approach to, 659 
Gangrene 

diabetic, treatment, 763 
zinc peroxide, 763 

spontaneous, and trophic ulcers, 767 
Vishnevskiy treatment, 767 

Gas 

bacillus infection of abdominal wall follow- 
ing appendectomy, 671 
gangrene, 766 

treatment with sulfanilamide and serum, 
766 

Gastrectomy, partial, technical problems, 755 
Gastric 
analysis, 25 

tuberculosis, roentgenological study, 648 


Gastric ( continued ) 
tumors, benign, 741 
ulcer, chronic, surgical treatment, 740 
knife or cautery excision with gastro- 
enterostomy, 740 
posterior Polya resection, 740 
results of gastroenterostomy, 741 
Gastrocutaneous fistulas, jejunal feeding in, 
704 

Gastroenteric allergy, 492 
Gastroenterology, 268 

Gastroenterostomy, results of, in gastric and 
duodenal ulcers, 741 
Gastrojejunal fistula, 754 
Genital tuberculosis, heliotherapy in, 583 
Genitourinary tract 
in children, 501 
roentgen examination, 650 
Gentian violet, in skin disorders, 57 
Geriatrics, surgical, 772 
German measles, 503 
Gestatory heart disease, 228 
Giardiasis, 531 
Glucose 

broth with trypsin, 2 
of blood, liver and regulation of, 343 
Gluteal syndrome, 826 
Glycogen, liver, transformation of, 344 
Glycosuria 

in children due to lead poisoning, 534 
nondiabetic, 487 
Goiter, exophthalmic 
blood iodine in, 19 
in children, 499 

Gomenol gauze, preparation of, 383 
Gomez’s depressor substance, effect on blood 
pressure, 184 
Gonadogen, 87, 247 
Gonadotrophic hormone 
equine, 86, 247 
in cryptorchidism, 500 
Gonococcus infection, complement fixation 
reaction, 159 

Gonorrhea 

infantile, estrogens in, 88 
in the male, 930 

treatment with sulfonamides, 923 
of vulva, 110 
sulfanilamide in, 78 
Gonorrheal 
arthritis, 839 

cervicitis, sulfonamide compounds in, 92 
conjunctivitis, treatment, 429 
sulfanilamide, 429 
vaginitis, treatment, 503 

silver picrate suppositories, 503 
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Gottschalk-Portes cesarean section, 120 
Granular conjunctivitis, treatment, 429 
sulfanilamide, 429 
Granulomas of vulva, 10S 
Granulosa cell tumors of ovary, 101 
Grippe, desoxy corticosterone and cortical ex- 
tracts in, 241 

Grollman, Williams, and Harrison’s renal 
antipressor substance, effect on 
blood pressure, 185 
Gynecologic calcifications, 666 
Gynecology, 74 

roentgen examination in, 650 

Handicapped children, play-exercises for, 593 
Hartley’s modification of Douglas’s tryptic 
broth, 2 

Head injuries, 461 

postconcussion syndrome complicated by 
concussion of inner ear, 462 
fractures of temporal bone, 462 
Head, surgary of, 781 
diagnosis, 781 

lobectomy and lobotomy, 782 
trigeminal neuralgia, 783 
war injuries, 782 
Hearing tests, 445 
Heart 

and vessels, kymographic method of study, 
651 

carbohydrate metabolism of, 355 
disease 

and aviation medicine, 173 
and pregnancy, 227 
exercise in, 572 
in children, 504 

chorea, treatment, 508 
fever induction, 508 
congenital heart disease, 504 
patent ductus arteriosus, 505 
rheumatic fever, 506 
diagnosis, 506 
etiology, 506 
prognosis, 507 
rheumatic, 229 

in children, 238, 504 
pathologic study, 229 
pure mitral stenosis m young persons, 
233 

subclinical mitral disease, 235 
valvular calcifications in rheumatic 
and nonrheumatic heart disease, 
231 

failure, congestive, 185 
combined use of digitalis and ouabain, 
185 


Heart 

failure, congestive ( continued ) 

effect of coramine in certain cardiac 
states, 187 

Heat, 580 

in arteriosclerosis obliterans, 580 
in myositis ossificans traumatica, 580 
Heliotherapy, 581 
in tuberculosis of genital tract, 583 
in tuberculosis of spine, 581 
Helminthiasis, complement fixation reaction, 
160 

Hemangioma of vulva, 115 
Hematology, 309 
Hemianopsia, 438 

Hemilaminectomy, in herniation of nucleus 
pulposus and hypertrophy of 
ligamentum flavum, 793 
Hemoglobin estimation, 309 
Hemolysins, 326 
Hemolytic anemias, 325 
rouleaux formation in, 310 
Hemophilia, 334 
koagmin in, 334 
oxalic acid, 334 

Russel viper venom (stypven), topically, 
337 

transfusion, 334 
Hemorrhagic 
diseases, 334 
hemophilia, 334 
purpura 

hypoprothrombinuria, 305, 337 
nonthrombocytopenic purpura, 336 
thrombocytopenic purpura, 335 
splenectomy in, 335 
transfusion, 335 
states and prothrombin, 29 
Heparin, 29 

in prophylaxis of thrombosis, 778 
therapeutics, 898 
Heparinization, 314 

Hepatic parenchyma, calcification of, 665 
Hepatoxic action of stilbestrol, 96 
Hereditary 

familial purpura simplex, 336 
hemolytic jaundice, 328 
pseudohemophilia, vitamin K therapy, 40 
Herniation of nucleus pulposus, 425 
Herpes 

complement fixation reaction, 160 
simplex and zoster, treatment, 71 
borated talc, 71 
heat locally, 71 
potassium iodide, 71 
smallpox vaccine, 71 
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Herpes 

simplex and zoster, treatment ( continued ) 
sodium iodide intravenously, 71 
Hinton test for syphilis, specificity of, 387 
Hip, osteochondritis dissecans, 833 
Histamine 

common ion transfer (iontophoresis) in 
varicose ulcers, S69 
effect on blood pressure, 184 
effect on coronary blood flow of trained 
dog, 203 

therapeutics, 901 

Histidine in chronic ulcerative colitis, 280 
Hoarseness, 468 
classification, 469 
diagnosis, 469 
etiology, 468 
treatment, 470 
Hodgkin’s disease, 332 
Hormone pregnancy tests, 27 
Hormones 

in gynecology, 81 
subcutaneous implantation, 90 
Howell’s quantitative estimation of pro- 
thrombin, 31 

Humerus 

fracture of upper end, physical therapy in, 
590 

supracondylar “T” fractures, 810 
Hydrogen acceptors, 349 
Hydrops fetalis, 479 

Hyperemesis gravidarum, treatment, 137 
ascorbic acid, 138 
complete isolation, 137 
dextrose by intravenous drip, 138 
fat free diet, 137 
hypodermoclysis, 138 
interrenin in, 244 
interruption of pregnancy, 138 
liver extract, 138 

pentobarbital sodium by rectum, 138 
reassurance, 137 
thiamin chloride, 138 
vaginal hysterotomy, 138 
Hyperestrogenism as cause of leukorrhea, 
progesterone in, 94 
Hyperinsulinism, 363 
diagnosis. 366 
etiology, 365 

incidence of hypoglycemia, 363 
symptoms, 364 
treatment, 367 

excision of pancreatic adenomas, 733 
high protein diet, 367 
ingestion of sugar or other carbohydrate 
food, 367 


Hyperinsulinism 

treatment ( continued ) 

resection of part of pancreas, 367 
restriction of carbohydrates and increase 
of fats, 367 

Hypernephroma of ovary, 101 
Hyperparathyroidism, 257 
differential diagnosis, 257 
treatment, 259 

parathyroidectomy, 259 

management of postoperative compli- 
cations, 260 

A.T. 10 (dihydrotachysterol), 260 
parathyroid extract, 260 
soluble calcium salts, 260 
types, 258 

primary versus secondary, 258 
Hypertension 
and obesity, 368 
and the adrenals, 242 
arterial, 176 

effect of nephrectomy upon hypertension 
associated with organic renal 
disease, 181 

hypertension and chronic atrophic pyelo- 
nephritis, 179 

prognosis in essential hypertension, 182 
reduction of elevated blood pressure by 
renal extracts, 182 
role of kidney in pathogenesis, 176 
essential 

emotional etiology of, 621 
treatment, 855, 858 

lower dorsal sympathetic ganglionec- 
tomy, 856 

supradiaphragmatic splanchnicectomy, 
856 

renal function, and renal disease, 40 
section of splanchnic nerves in, 768 
Hypertensive heart disease and coronary 
sclerosis, relationship between, 
194 

Hyperthyroidism, 860 

anesthesia in thyroidectomy, 866 
emotional etiology of, 621 
postthyroid or recurrent postoperative hy- 
perthyroidism, treatment, 861 
bilateral denervation of adrenals, 861 
iodine, 861 

roentgen treatment, 861 
total thyroidectomy, 861 
preoperative and postoperative treatment, 
862 

present status of treatment, 860 
digitalis, 861 
iodine, 860 
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H\ perthyroidism 

present status of treatment ( continued ) 
roentgen-ray therapy of gland, 861 
subtotal thyroidectomy, 860 
serum magnesium in, 17 
surgery in thyroid and cardiac disease, 869 
Hypoadrenia, treatment, 243 
cevitamic acid, 243 
cortical extracts, 243 
Hypochloremia, 18 
Hypochromic 
anemia, 321 
microcytic anemia, 484 
Hypoestrogenism as cause of leukorrhea, 
treatment, 94 
estradiol, 95 
estrogen, 94 
estrone, 95 
Hypogenitalism 
and obesity, 370 
equine gonadotropin in, 251 
Hypoglycemia 
incidence of, 363 

treatment by subtotal pancreatectomy, 733 
Hypoglycosis, 363 

Hypogonadism, secondary, chorionic gonad- 
otropin in, 246 

Hypomenorrhea, equine gonadotropin in, 248 
Hypoplastic anemia, 481 
Hypoprothrombinemia, 305, 337 
Hypothalamic 
autonomic centers, 849 
stimulation, reactions to, 852 
Hysterical contractures in war, 878 
Hystero salpingectomy for salpingitis, 102 

Icterus 

(anemia), congenital hemolytic, and ac- 
quired hemolytic, 326 
gravis neonatorum, 479 
vitamin K therapy, 40 
neonatorum, 514 
Ileostomy, management of, 716 
Ileum, 705 
duplication of, 721 
primary simple ulcer, 705 
regional ileitis, 705 
clinical course, 708 
differential diagnosis, 709 
etiology, 707 
pathology, 707 

roentgenological manifestations, 708 
treatment, 709 

ileo-transverse colostomy, 710 
resection of diseased area and anas- 
tomosis, 710 


Ileus, 711 

acute mechanical obstruction of small 
bowel, 711 

acute intestinal obstruction, 712 
treatment, 714 
blood transfusions, 716 
intestinal intubation, 714 
intravenous saline, 716 
operation, 716 
oxygen, 715 
suction drainage, 714 

Immature infants, prothrombin clotting time, 
38 

Immunology, 152 
bacterial toxins, 152 

physiological effects, 152 
sulfonamides and toxin production, 152 
complement fixation reactions, 157 
amebiasis, 160 

Brown-Pearce carcinoma, 160 

chicken pox, 160 

foot and mouth disease, 160 

gonococcus infection, 159 

helminthiasis, 160 

herpes, 160 

influenza, 160 

lymphocytic choriomeningitis, 160 
lymphogranuloma venereum, 160 
malaria, 160 
psittacosis, 160 
syphilis, 157 
antigens, 157 
standardization, 157 
technic, 159 

of quantitative test, 160 
tuberculosis, 159 
Weil's disease, 160 
whooping cough, 160 
rabies, immunization against, 153 
serum diagnosis of syphilis by precipita- 
tion, 154 

experimental approach, 154 
potentialities for false positives in hu- 
mans, 156 

practical application, 156 
seropositive reactions in nousyphilitic 
humans, 156 

types of verification reactions, 156 
Impetigo contagiosa, gentian violet in, 57, 59 
Impotence, chorionic gonadotropin in, 246 
Inclusion conjunctivitis, treatment, 429 
sulfanilamide, 429 
Infant feeding, 508 
breast feeding r 508 
soft curd milk, 508 
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“Infarction at a distance” m coronary artery 
disease, 194 

Infections, acute, adrenals in, 241 
Infectious mononucleosis, 320 
treatment, 321 

neoarsphenamine for associated Vin- 
cent's infection, 321 
symptomatic treatment, 321 
Influenza, complement fixation reaction, 160 
Influenzal meningitis, treatment with sul- 
fonamides, 412 

Infraction of second metatarsal, 798 
Inguinal granuloma, 113 
Inorganic constituents of blood, 13 
Insulin 

and glycogen formation, 344 
in children, 486 

influence on carbohydrate metabolism, 358 
Insulin shock therapy in schizophrenia, 604 
theories of physiological action, 606 
Intelligence quotients, normal variations of, 
500 

Interrenin, in hyperemesis gravidarum, 244 
Intestinal 
anomalies, 719 
duplications, 719 

clinical findings, 722 
embryology, 721 
roentgenological findings, 724 
obstruction, acute, 712 
treatment, 714 

blood transfusions, 716 
intestinal intubation, 714 
intravenous saline, 716 
operation, 716 
oxygen, 715 
suction drainage, 714 
paralysis, postoperative, 711 
Intestines, surgery of, 680 
small, 687 

acute mechanical obstruction of, 711 
duodenum, 691 

chronic obstruction of proximal du- 
odenum by congenital bands, 
697 

diverticula, 695 
duodenal ulcer, 691 
pathogenesis, 691 
treatment, 692 

Finsterer operation, 693 
gastrectomy with exclusion, 694 
partial gastrectomy with removal 
of ulcer, 692 

subtotal gastrectomy, 692 
primary cancer, 695 

differential diagnosis, 696 


Intestines, surgery of 
small 

duodenum 

primary cancer ( continued ) 
symptoms, 696 
treatment, 697 

gastroduodenal resection, 697 
retroperitoneal traumatic rupture, 698 
treatment, 699 

Finney’s pyloroplasty and comple- 
mentary duodenojejunostomy, 
699 

gastroenterostomy, 699 

lateral suture with linear or purse- 
string burial, 699 
ileum, 705 

primary simple ulcer, 705 
regional ileitis, 705 
clinical course, 708 
differential diagnosis, 709 
etiology, 707 
pathology, 707 

roentgenological manifestations, 708 
treatment, 709 

ileo-transverse colostomy, 710 

resection of diseased area and 
anastomosis, 710 
jejunum, 699 

congenital high-grade jejunal stenosis, 
704 

jejunal feeding in gastrocutaneous fis- 
tulas, 704 

primary jejunal ulcer, 699 
diagnosis, 702 
etiology, 700 
pathology, 700 
symptoms, 701 
treatment, 703 

resection of ulcer-bearing area, 
703 

resection with lateral anastomosis, 
703 

recurrent peptic ulcers, 703 
malignant lesions, 690 
tumors, 687 
lipoma, 687 
multiple tumors, 688 

Intracranial lesions, section roentgenog- 
raphy, 643 

Intraocular and intraorbital foreign bodies, 
localization of, 433 
methods, 434 
Intrauterine death, 141 
Intussusception, 685 
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Inversion, acute, of uterus in puerperium, 
treatment, 145 
antishock treatment, 145 
blood transfusion, 145 
cardiac stimulants, 145 
epinephrine hydrochloride, 145 
external heat, 145 
gentle taxis, 145 

intravenous dextrose or acacia, 145 
Kiistner’s operation, 146 
morphine sulfate, 145 
replacement of uterus and packing, 145 
Spinelli modification of Kiistner’s opera- 
tion, 146 

Iodamoeba butschlii , 269 

Iodine of blood, 19 

Iontophoresis in varicose ulcers, 569 

Iris, disorders of, 439 

Irradiation 

low dosage, effect on ovaries, 98 
sickness, treatment, 768 
thiamin chloride, 768 

Jablons, effect on blood pressure, 184 
Jaundice 

and prothrombin studies, 39 
anemia, congenital hemolytic, and acquired 
hemolytic, 326 
of newborn, 514 
Jejunal resection, high, 754 
Jejunum, 699 

congenital high-grade jejunal stenosis, 704 
duplication of, 721 

jejunal feeding in gastrocutaneous fistulas, 
704 

primary jejunal ulcer, 699 
diagnosis, 702 
etiology, 700 
pathology, 700 
symptoms, 701 
treatment, 703 

resection of ulcer-bearing area, 703 
resection with lateral anastomosis, 703 
Joint and bone diseases, 818 
acute hematogenous osteomyelitis, 830 
Albers-Schonberg disease, 820 
benign chondromas of ribs, 828 
changes in bones and joints from interrup- 
tion of circulation, 818 
claw-foot, 843 
etiology, 843 
treatment, 844 

anterior arch bar in shoe, 844 
arthrodesis of toe, 845 
daily manipulation, 844 
exercises, 844 


Joint and bone diseases 
claw-foot 

treatment ( continued ) 
night splint, 844 

plantar fasciotomy with stretching of 
foot, 844 

plantar structures freed from os calcis 
followed by plaster-of-Paris ban- 
dage, 844 

transplantation of tendon, 844 
wedge tarsectomy, 844 
congenital bowing and pseudarthrosis of 
lower leg, 821 

congenital flat-foot, treatment, 846 
exercises, 847 

immobilization in plaster-of-Paris, 846 
swung-in shoe, 846 

degenerative arthritis of knee-joint, 839 
epiphyseal changes in acute infections of 
bone, 831 

gonorrheal arthritis, 839 
influence of fusion of spine on growth of 
vertebrae, 628 

injury to femoral articular cartilage by 
medial meniscus, 840 
neurilemmoma of bone, 824 
osteitis deformans, 822 
osteochondritis dissecans of hip, 833 
osteogenic sarcoma, 822 
osteomyelitis, treatment, 829 
blood transfusions, 829 
drainage of abscesses, 829 
immobilization of involved extremity, 
829 

intravenous fluids, 829 
sulfapyridine, 829 
sulfathiazole, 829 
scoliosis following empyema, 828 
spondylitis infectiosa, 827 
spondylolisthesis, 826 
staphylococcal infection, 830 
syndrome of low back pain, 825 
traumatic dislocation of tendon of biceps 
brachii muscle, 847 
tuberculosis 

of ankle and tarsus, 838 
of greater trochanter and trochanteric 
base, 834 
of knee-joint 
in adults, 837 
in children, 838 

of large bones of extremities, 835 

Kahn test for syphilis, specificity of, 387 
Kallikrein, effect on blood pressure, 184 
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Ketosis, diabetic, treatment, 293 
fruit juices, 293 
glucose, 293 
insulin, 293 
skimmed milk, 293 
sweetened beverages, 293 
Kidney 

factors in diagnosis of disease, 663 
role of, in pathogenesis of arterial hyper- 
tension, 176 

Kline test for syphilis, specificity of, 387 
Knee-joint 

degenerative arthritis, 839 
tuberculosis of 
in adults, 837 
in children, 838 
Koagmin, in hemophilia, 334 
Kohler's disease of tarsal scaphoid, 798 
Kolmer test for syphilis, specificity of, 

387 

Korotrin, 245 

Korsakoff syndrome, treatment, 408 
vitamin B, 408 

Kroenig-Beck-DeLee low flap cesarean sec- 
tion, 119 

Krueger's vaccine for immunization against 
whooping cough, 563 
Kustner’s operation, 146 
Kymographic method for study of dynamics 
of heart and vessels, 651 

Labor, 118 

asphyxia in fetus, 118 
cesarean section, 119 
dry labor, 125 

hemorrhage, vitamin K in, 125 
instrumental delivery, vitamin K in, 

125 

malpositions, 126 
posterior pituitary, use of, 126 
premature labor, vitamin K in, 125 
vaginal antisepsis, 127 
Labyrinthine vertigo differentiated from ver- 
tigo, 462 

Lactation, inhibition with, 
stilbestrol, 146 
testosterone propionate, 82 
triphenylchlorethylene, 91 
Lactic acid and glycogen, 345 
Laminagraphy, 640 

Laminectomy in herniation of nucleus pul- 
posus and hypertrophy of ligamen- 
tum flavum, 793 

Lange's depressor substance, effect on blood- 
pressure, 184 


Laryngeal obstruction, acute, due to allergy, 
treatment, 465 

bronchoscopic aspiration of thick tena- 
cious secretion, 465 
dilatation of stenosis, 465 
epinephrine hydrochloride, 465 
expectorants, 465 
postural drainage, 465 

Laryngotracheobronchitis, acute, treatment, 
464 

aspiration of secretions, 464 
bacteriophage, 465 
bronchoscopy, 464 
humidifier, 464 

instillations of sodium bicarbonate solu- 
tions through tracheotomy tube, 464 
removal of crusts, 465 
special nursing, 465 

sulfanilamide for infection by Streptococcus 
haemolyticus, 465 
tracheotomy, 465 

Larynx, section roentgenography, 645 
Latzko's cesarean section, 120 
Lead 

in blood, 314 
poisoning 
in children, 534 

latent, effect of bismuth therapy on, 54 
Lederer's anemia, 328 
Leiomyofibroma of vulva, 115 
Leiomyoma of uterus, stilbestrol in, 90 
Leiomyoma of vulva, 115 
Leiomyosarcoma of small intestines, 690 
Lens lesions in contusions, 432 
Leukemias, 331 

acute leukemia, platelet reduction in, 310 
possible relationship to agranulocvtosis, 
319 

Leukocytes in the blood in severe anemias 
of infancy, 485 

Leukoc 3 r tic proliferations, 331 
leukemias, 331 
neoplasms, 332 

Leuko-erythroblastic anemia, 329 
Leukoplakic vulvitis, 113 
Leukorrhea, 92 
cervical infections, 92 
sulfonamide compounds for gonorrhea, 
92 

endocrine origin, 94 

hyperestrogenism, progesterone in, 94 
hypoestrogenism, treatment, 94 
estradiol, 95 
estrogen, 94 
estrone, 95 
in children, 94 
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Leukorrhea {continued) 
m pregnancy, 134 
moniliasis, treatment, 93 
acriflavine, 94 
gentian violet, 94 
sodium bicarbonate, 94 
vaginal trichomoniasis, treatment, 92, 107 
acetarsone, 93 
acid douche, 93 
acriflavine, 93 
carbarsone, 93 
cleansing, 92 
coitus contraindicated , 93 
floraquin powder, 107 
kaolin, 93 

silver picrate in kaolin, 93 
sodium bicarbonate, 93 
tincture of iodine, 92 
vinegar water washing, 107 
vaginitis, nonspecific, 92 
Ligamentum flavum, hypertrophy of, and her- 
niation of nucleus pulposus, 425, 790 
anatomy and physiology, 790 
etiology, 792 
location, 793 

neurologic signs and symptomatology, 792 
roentgen diagnosis, 793 
treatment, 793 
hemilaminectomy, 793 
laminectomy, 793 
partial laminectomy, 793 
Lime burns of eyes, treatment, 432 
ammonium chloride, 432 
analgesic solution and mechanical removal 
of large particles, 432 
Lipocaic, 286 
Lipoid pneumonitis, 653 
Lipoma 

of small intestines, 687 
of vulva, 115 

submucous, of large intestines, 680 
Liver, 731 

and regulation of blood glucose, 343 
subphrenic abscess, 732 
traumatic rupture, 731 
treatment, 731 
actual cautery, 732 
exploration, 731 
mattress sutures, 732 
tamponage with hot gauze drains, 732 
whole blood, 732 
vitamin C in liver diseases, 731 
Liver extract 

in chronic ulcerative colitis, 280 
in macrocytic anemia, 290 


Liver extract ( continued ) 
in migraine, 414 

in pernicious vomiting of pregnancy, 138 
in sprue, 289 

in syphilitic patients intolerant to ar- 
senicals, 404 

in trigeminal neuralgia, 418 
in ulcerative colitis, 902 
therapeutics, 902 

Lobar pneumonia, desoxycorticosterone and 
cortical extracts in, 241 
Lobectomy and lobotomy of frontal lobes, 
782 

Locomotor ataxia, see Tabes dorsalis, 419 
Loeffler’s medium for diagnosis of diphtheria, 
494 

Low-back pain, 825 

Low flap cesarean section of Kroenig, Beck 
and DeLee, 119 
Ludwig’s angina, 769 
surgical treatment, 769 
incision and drainage, 769 
radiotherapy, 769 
sulfanilamide, 769 
tracheotomy, 769 
zinc peroxide, 769 
Lumbosacral syndrome, 826 
Lung absces-s, 466 
treatment, 771 

Lupus erythematosus, acute disseminated, 
low platelet level in, 310 
Luteoma of ovary, 101 
Lymphadenitis, mesenteric, 491 
Lymphangioma of vulva, 115 
Lymph nodes, calcified abdominal, 665 
Lymphoblastoma, follicular, 333 
Lymphocytic choriomeningitis, complement 
fixation reaction, 160 
Lymphogranuloma venereum 

complement fixation reaction, 160 
of vulva, 112 

Lymphoma, giant follicle, 333 
Lymphosarcoma, 332 

Macrocytic hyperchromic anemia in children, 
485 

Macrocytosis, 312 
Magnesium of blood, 17 
Magnuson operation for ununited fractures 
of neck of femur, 808 

Major and Weber’s depressor substance, 
effect on blood-pressure, 184 
Malaria, complement fixation reaction, 160 
Male climacteric, testosterone propionate in, 
253 
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Male sex hormone, 252 
m cryptorchidism, 500 
sterility in the male, 252 

value of testicular biopsy, 253 
testosterone propionate, 253 
indications, 253 

male climacteric, 253 
premenopausal dysfunctional uterine 
bleeding, 254 
Malposition of fetus, 126 
Mandelic acid 

in pyelitis and pyelonephritis, 927 
in pyelitis of pregnancy, 136 
Mapharsen 

in congenital syphilis, 549 
in syphilis, 400 
therapeutics, 893 
March foot, 798 

Massage, in muscle lesions simulating vis- 
ceral disease, 583 

Mastalgia, testosterone propionate in, 82 
Mastitis, chronic cystic, progesterone in, 265 
Mastoid, 455 

acute mastoiditis masked by sulfanilamide, 

455 

atypical mastoiditis, 455 
mastoidectomy, 
care of wounds, 456 
scarlet red ointment, 456 
sulfamerthiolate powder, 456 
sulfanilamide or sulfathiazole powder, 

456 

radical mastoidectomy, 456 
simple mastoidectomy, 455 
section roentgenography, 643 
Maternal mortality, 142 
McBurney incision, 659 
McDonald’s depressor substance, effect on 
blood-pressure, 184 

Measles, 510 

Mecholyl, effect on coronary blood flow of 
trained dog, 203 

Mecholyl chloride, effects on pancreatic en- 
zyme secretion, 21 

Media for blood cultures, preparation of, 2 
Medical conditions, psychological factors in 
etiology and therapy, 616 
functional disorders, 616 

common clinical syndromes frequently 
presenting an emotional etiol- 
ogy, 621 

differential diagnosis, 620 
etiology, 617 

experimental psychophysiology, 621 
history-taking and observation, 622 
personality study, 622 


Medical conditions 

functional disorders ( continued ) 
misconceptions, 618 
physician-patient relationship, 624 
constructive attitudes on part of physi- 
cian, 625 

destructive attitudes on part of physi- 
cian, 624 

reversible and irreversible changes; re- 
pressed emotions and uncon- 
scious conflicts, 619 
symptomatology, 618 
anxiety syndrome, 619 
treatment of functional disorders and of 
incipient neuroses, 625 
generalities, 626 

roles of internist and of general prac- 
titioner, 626 

specific psychotherapy, 626 
Medicine, 173 
Megacolon, treatment, 490 
acetyl-beta-methylcholine bromide, 490 
colon emptied by enemas, 490 
liquid petrolatum, 490 

Melancholia, involutional, testosterone pro- 
pionate in, 253 

Meningiomas, hyperostosing, of sphenoid 
wing, 788 

Meningitis, 410, 457 

sulfonamide compounds in treatment, 410 
influenzal meningitis, 412 
meningococcic meningitis, 410 
pneumococcic meningitis, 411 
Menometrorrhagia 

equine gonadotropin in, 248 
pregneninolone in, 87 
Menonephroma of ovary, 101 
Menopausal disturbances, testosterone pro- 
pionate in, 82 
Menopause, 95 

artificial menopause produced by x-rays, 95 
Menorrhagia 
functional, 

estradiol benzoate in, 256 
progesterone in, 256 
treatment 

chorionic gonadotropin, 246 
curettage, 89 
estrogens, 88 
roentgen therapy, 89 
snake venom, 89 
stilbestrol, 89, 95 
triphenylchlorethylene, 91 
Menstrual molimina, testosterone propionate 
in, 82 

Menstruation, 97 
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Mesencephalic autonomic center, 853 
Mesenteric lymphadenitis, 491 
Metabolism, 

carbohydrate, 341 

absorption of carbohydrate, 342 
endocrine control of, 356 
adrenal cortex, 359 
anterior pituitary, 356 
pancreas, 358 

intermediary carbohydrate metabolism 
of muscles, 345 

anaerobic and aerobic breakdown of 
carbohydrate in muscle, 354 
liver and regulation of blood glucose, 343 
of heart, 355 
of nervous system, 355 
effect of benzedrine and paredrine upon, 
205 

Methenamine, in pyelitis and pyelonephritis, 
926 

Metrazol, therapeutics, 903 
Metromenorrhagia, treatment, 83 
testosterone propionate in, 83 
Microcytosis, 312 
Microthrombin test, 34 
Migraine, 412 
diagnosis, 412 
etiology, 412 
mechanism, 413 
treatment, 413 

acetophenetidin, 414 
acetylsalicylic acid, 414 
adequate exercise and sleep, 415 
avoidance of worry , 415 
benzedrine sulfate, 414 
caffeine with sodium benzoate, 414 
codeine, 414 
ergobasine tartrate, 414 
ergoklonin, 414 
ergonovine hydracrylate, 414 
ergotamine tartrate with atropine, 413 
ergotrate, 414 
less active life, 414 
liver extract, 414 
oxygen inhalations, 414 
thiamin chloride, 414 
vitamins, 414 
Migraine headache, 609 
advances in research, 609 
allergic theory, 609 
endocrine factors, 611 
emmenin, 612 
estradiol benzoate, 612 
progynon B, 612 
thyroid, 612 

mechanism of headache, 610 


Migraine headache 

advances in research ( continued ) 
specific treatment, 612 
chondroitin, 613 
ergotamine tartrate, 612 
oxygen inhalations, 613 
vitamin treatment, 613 
nicotinic acid, 614 
riboflavin, 614 
thiamin chloride, 614 
vitamin B, 613 

Mikulicz operation for right colon and recto- 
sigmoid, 683 
Milkers* nodes, 60 
Mineral 

metabolism and vitamin C, 526 
waters, 295 
Mitral 

disease, subclinical, 235 
stenosis, pure, in young persons, 233 
valve calcifications, 231 
Moniliasis, vaginal, treatment, 93 
acriflavine, 94 
gentian violet, 94 
sodium bicarbonate, 94 
Mononucleosis, infectious, 320 
treatment, 321 

neoarsphenamine for associated Vin- 
cent’s infection, 321 
symptomatic treatment, 321 
Morgan bacillus, 3 
Mortality, maternal, 142 
Mucocele of appendix, 669 
Mucous colitis, emotional etiology of, 621 
Mulford’s topagen for immunization against 
whooping cough, 563 

Multiple 
myeloma, 333 
sclerosis, 415 
pathogenesis, 415 
treatment, 415 

artificial fever therapy, 415, 577 
nicotinic acid, 415 
thiamin chloride, 415 
Mumps, 511 
treatment, 511 

human convalescent serum, 511 
Muscle 

adenosine phosphoric acid, effect on coro- 
nary blood flow of trained dog, 
204 

contraction, chemistry of, 19 
lesions simulating visceral disease, mas- 
sage in, 583 

Muscles, intermediary, carbohydrate metab- 
olism of, 345 
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Muscular dystrophy, vitamin E in, 305 
Mustard gas, effect on eyes, 432 
Myasthenia gravis, serum magnesium in, 17 
Myelitis, acute syphilitic transverse, 419 
Myeloma, multiple, 333 

Myelophthisic anemia with leukemoid blood 
picture, 329 

Myocardial infarction, 193 
Myofascial syndrome, 826 
Myopathies, vitamin therapy, 416 
crude wheat germ oil, 416 
thiamin chloride, 416 
vitamin B complex, 416 
Myopia, 439 

Myositis ossificans traumatic, heat in, 580 
Myxedema 
blood iodine in, 19 
serum magnesium in, 18 

Navicular, fracture of, carpus with reference 
to, 814 

N eoarsphenamine 

in congenital syphilis, 549 
in syphilis, 400 
therapeutics, 893 

Neoprontosil in poliomyelitis, 537 
Nephrectomy, effect of, upon hypertension 
associated with organic renal 
disease, 181 
Nephritis, anemia in, 485 
Nephrosis, treatment, 502 

concentrated human blood serum, 502 
Nerves, peripheral, 793 
fibrin suture of, 794 
nerve regeneration, 793 
Nervous system 

carbohydrate metabolism of, 355 
dem 3 r elinating diseases of, 440 
Neufehl reaction for typing pneumococcus, 4 
Neuralgia, trigeminal, treatment, 418, 783 
high vitamin, low carbohydrate diet, 418 
liver extracts, 418 
thiamin chloride, 418 
Neurilemmoma of bone, 824 
Neuritis, 417 
etiology, 417 
retrobulbar, 440 
treatment, 418 

thiamin chloride, 418 

Neurocirculatory asthenia, serum magnesium 
in, 17 

Neuro cutaneous syndromes, roentgeno- 
graphic findings in, 652 
N eurofibromatosis 

roentgenographic findings in, 653 
von Recklinghausen’s, 821 


Neurology, 405 
Neuroma of vulva, 115 
Neuroses 
organ, 616 
war, 879 

Neurosurgery, 781 
Neurosyphilis, treatment, 419 
quartan malaria, 419 
Neutron therapy, 637 
biological tests, 638 
cyclotron, 637 
measurement, 638 
treatment, 639 
Newborn, 511 
asphyxia, 51 1 
avitaminosis, 519 
congenital defects, 512 
feeding, 513 
hemorrhage, 513 
and vitamin K, 147 
icterus, 514 
infections, 515 
physiological variations, 516 
placental transmission of drugs, 519 
prematurity, 518 
prothrombin clotting time, 38 
tetany, treatment, 518 
dihydrotachy sterol, 518 
Nicotinic acid, 301 
deficiency, 301, 408 
in acne vulgaris, 53 
in deafness, 446 
in migraine, 614 
in multiple sclerosis, 415 
in nuclear amyotrophies, 417 
in toxic reactions from chemotherapy, 377 
therapeutics, 903 

Nitrites, modifying reaction on induced an- 
oxemia in coronary insuffi- 
ciency, 201 

Nitrogen retention and arterial pressure, 178 
Nitroglycerin 

effect on coronary blood flow of trained 
dog, 203 

modifying action on induced anoxemia in 
coronary insufficiency, 202 
Normocytic anemia, 484 
Normocytosis, 312 

Novocain, damage of cornea from, 433 
Nuclear amyotrophies, vitamin therapy, 417 
alpha-tocopherol, 417 
bile salts, 417 
nicotinic acid, 417 
thiamin chloride, 417 
vitamin Bq, 417 
vitamins E and B, 417 
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Nuclear amyotrophies, vitamin therapy {cont.) 

wheat germ powder, 417 
Nucleus pulposus, herniation of, and hyper- 
trophy of ligamentum flavum, 
425, 790 

anatomy and physiology, 790 
etiology, 792 
location, 793 

neurologic signs and symptomatology, 792 
roentgen diagnosis, 793 
treatment, 793 

hemilaminectomy, 793 
laminectomy, 793 
partial laminectomy, 793 
Nutrient agar, 2 

Nutritional disorders in children, 523 
amino-acids, 529 
carbohydrate requirements, 530 
obesity, treatment, 523 
benzedrine sulfate, 523 
vitamin A, 524 

determination of, in blood, 524 
vitamin C, 525 

ascorbic acid distribution in blood, 525 
mineral metabolism and vitamin C, 526 
supplemental diets, 526 
vitamin C nutrition, 525 
vitamin D, 527 

and tooth eruption, 527 
antirachitic value, 527 
effects of vitamin D and parathyroid ex- 
tract on rickets metabolism, 527 
vitamin D resistant rickets, 528 

Obesity, 368 
and hypertension, 368 
and hypogenitalism, 371 
in children, 370, 498, 523 
treatment, 369 

amphetamine (benzedrine) sulfate, 369 
diet, 369 
Obstetrics, 117 
roentgen examination in, 650 
Occlusion of coronary artery, mechanism, 

187 

Occupational 
dermatitis, 67 
therapy, 584 
Ocular 

burns, treatment, 432 

transplantation of cadaver conjunctiva, 
432 

muscle dysfunction, 430 
Oligomenorrhea, equine gonadotropin in, 

248 


Operating rooms, air bacteria in, 759 
sterilization by ultraviolet radiation, 760 
Operative technics 

artificial pneumoperitoneum, 384 
dislocation of extensor tendon of hand, 813 
extrapleural pleurolysis with pack, 381 
interval operation for appendicitis, 679 
Mikulicz operation for right colon and 
rectosigmoid, 683 

postauricular approach in deafness, 448 
supracondylar “T” fractures of humerus, 
810 

transparietal cavity drainage in tubercu- 
losis, 385 

Ophthalmia neonatorum, treatment, 429 
sulfanilamide, 429 
Ophthalmology, 427 

Optic atrophy, syphilitic, treatment, 419, 440 
malarial treatment, 419 
subdural treatment with mercury, 419 
Optic nerve and retina, 440 

demyehnating diseases of nervous system, 
440 

papilledema, choked disc, 440 
retinal arteriolar sclerosis, 440 
retrobulbar neuritis, 440 
syphilitic optic atrophy, 419, 440 
thrombosis of central retinal vein, 440 
traumatic retinal angiopathy, 440 
tumors of optic nerve, 440 
“Organ inferiority” of Adler, 618 
Organ neuroses, 616 
Orr treatment of war fractures, 803 
Orthopedics, 795 
Orthoptic training, 441 
Osler-Rendu-Weber disease, 336 
Osteitis 

deformans, 822 
fibrosa, disseminated, 257 
Osteochondritis dissecans of hip, 833 
Osteodystrophy, unilateral fibrous, 257 
Osteogenic sarcoma, 822 
Osteomyelitis, treatment, 829 
blood transfusions, 829 
drainage of abscesses, 829 
immobilization of involved extremity, 829 
intravenous fluids, 829 
sulfapyridine, 829 
sulfathiazole, 829 
Osteoporosis, 512 
Otitis 

external, 450 
media, acute, 451 
bacteriology, 451 
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Otitis 

media, acute ( continued ) 
treatment, 452 
azosulfamide, 453 

convalescent scarlet fever serum, 454 
drainage of abscess, 454 
sulfanilamide, 452 
sulfapyridine, 453 
Otogenic complications, 456 
brain abscess, 460 
encephalography, 456 
facial paralysis, treatment, 460 
analgesics, 460 
cantharides plasters, 460 
diathermy, 461 
electrical stimulation, 461 
hot moist applications, 460 
iodides, 460 
massage, 461 
negative galvanism, 461 
positive galvanism for pain, 461 
radiant heat, 461 
saline laxatives, 460 
voluntary exercise, 460 
meningitis, treatment, 457 
blood transfusions, 458 
sulfanilamide, 457 

sulfapyridine and specific sera for pneu- 
mococcic infection, 457 
sulfathiazole for staphylococcic infec- 
tions, 458 

surgical intervention, 457 
sinus phlebitis, treatment, 458 
blood transfusions, 459 
sulfanilamide, 458 
sulfapyridine, 459 
sulfathiazole, 459 
Otomycosis, 450 
Otorhinolaryngology, 442 
Ouabain with digitalis in congestive heart 
failure, 185 

Ovarian 

denervation, bilateral, in ovarian dysmen- 
orrhea, 81 

dysmenorrhea, treatment, 80 
bilateral ovarian denervation, 81 
presacral sympathectomy, 81 
hypofunction, equine gonadotropin in, 248 
Ovary, 97 

acute abdominal conditions following ovu- 
lation, 97 
carcinoma, 98 
low dosage irradiation, 98 
struma ovarii, 99 
tumor classification, 100 


Ovulation, acute abdominal conditions fol- 
lowing, 97 

Oxalic acid in hemophilia, 334 
Ox bile, 3 
Oxidase stain, 311 
Oxygen 

in acute intestinal obstruction, 715 
m migraine, 414, 613 
in staphylococcemia, 51 

Padutin, effect on blood-pressure, 184 
Paget’s disease 

aluminum acetate therapy, 770 
differential diagnosis, 257 
Pain, control of, by crymotherapy, 567 
Pancreas, 283, 733 
acute necrosis, 734 
diagnosis, 735 
etiology, 734 
treatment, 735 

antispasmodics, 735 
atropine, 736 

dextrose solution intravenously, 736 
enemas, 736 

fruit juices and carbohydrates after 
acute stage, 736 
icebag to epigastrium, 736 
insulin, 736 

interdiction of food intake , 735 

isotonic fluids, 735 
morphine, 735 

operation 4 to 6 weeks after attack, 735 
restriction of chlorides for 48 hours, 
736 

stimulation of intestinal peristalsis by 
drugs, 735 

strophanthin - dextrose - strychnine 
therapy to support heart and circu- 
lation, 735 

warm moist applications and heat to 
abdomen, 735 
acute pancreatitis, 734 
carcinoma, 285 

external secretory function of, 21 
functional tests, 283 

hyperinsulinism, treatment by excision of 
pancreatic adenomas, 733 
hypoglycemia, treatment by subtotal pan- 
createctomy, 733 

influence on carbohydrate metabolism, 358 

innervation, 852 

lipocaic, 286 

pancreatic cysts, 734 

pancreatin, 286 

pancreatitis, acute, 285 
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Pancreas ( continued ) 
rare conditions, 287 
cystic fibrosis, 287 
tuberculosis, 287 

roentgenographic observations, 284 
Pancreatic 
calculi, 665 

extract, Cole and Onslow’s, 2 
Pancreatin, 286 

Pantothenic acid deficiency, 302 
Papaverine, effect on coronary blood flow of 
trained dog, 203 
Papilledema, 440 
Papilloma of vulva, 115 
Paraldehyde m delirium tremens, 407 
Paralysis 

agitans, see Postencephalitic parkinsonism, 
422 

periodic family, 15 
Paraphyseal cysts, 786 
Parasitic diseases, 531 

Parathyroidectomy in hyperparathyroidism, 
259 

Parathyroid surgery and aluminum acetate, 
769 

Paredrine, effect on circulation, metabolism, 
and respiration, 205 
Paresis, treatment, 41,9 
fever therapy, 578 
quartan malaria, 419 

Parkinsonism, see Postencephalitic parkin- 
sonism, 422 

Paronychia, gentian violet in, 57 
Paroxysmal 

dyspnea, coramine in, 187 
nocturnal hemoglobinuria, 328 
Pasteur treatment, 153 
Patent ductus arteriosus, 210, 505 
mechanical effects, 210 
signs and symptoms, 212 
surgical treatment, 213 
indications for operation, 213 
results, 215 
technic, 215 
Pathology, clinical, 27 
Paul test, 61 
Pediatrics, 479 

Pediculosis, gentian violet in, 57 
Pellagra, 288 

Pentamethylenetetrazol, see Metrazol, 903 
Pentobarbital sodium 

effect on coronary blood flow, 204 
in pernicious vomiting of pregnancy, 138 
Peptic ulcer, 736 
emotional etiology of, 621 
healing of, 736 


Peptic ulcer ( continued ) 
perforation of, 737 
diagnosis, 738 

incidence of hemorrhage, 739 
treatment, 738 

aluminum hydroxide, 892 
simple purse-string closure, 738 
Perforations of colon, acute nonmalignant, 682 
Perifolliculitis, suppurative, gentian violet in, 
57 

Periodic family paralysis, 15 
Peripheral nerves, 793 
fibrin suture of, 794 
nerve regeneration, 793 
Peripheral vascular disease, 216 

arteriosclerosis obliterans, treatment, 217 
contraindications 

heat greater than 96° F 219 
meddlesome surgery, 219 
strong antiseptics, 219 
tobacco , 219 

control of diabetes or other complica- 
tions, 219 

deproteinated and other pancreatic tissue 
extracts intramuscularly, 219 
heat to abdomen, 218 
meticulous care of open lesions, 219 
passive postural exercises, 219 
pressure suction boots, 219 
protection of feet, 219 
rest of involved extremities in a con- 
trolled temperature, 218 
soaks and baths, 218 
spirituous liquors by mouth, 219 
sulfonamide compounds for infection, 
219 

development of collateral venous circula- 
tion in extremities, 221 
thrombophlebitis, 216 

role of vasospasm in production of clini- 
cal manifestations, 216 
venous obstruction in upper and lower 
extremities, 221 

exercise tests in connection with venous 
pressure measurements, 223 
Perirenal insufflation, air embolism follow- 
ing, prevention, 764 
Perithelioma of ovary, 101 
Peritoneal calcifications, 665 
Peritonitis, pneumococcic, differentiated from 
appendicitis, 672 
Pernicious 
anemia. 288, 323 

vomiting of pregnancy, treatment, 137 
ascorbic acid, 138 
complete isolation, 137 
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Pernicious 

vomiting of pregnancy, treatment ( cont .) 
dextrose by intravenous drip, 138 
fat free diet, 137 
hypodermoclysis, 138 
interruption of pregnancy, 138 
liver extract, 138 

pentobarbital sodium by rectum, 138 
reassurance, 137 
thiamin chloride, 138 
vaginal hysterotomy, 138 
Personality study, 622 
Pertussis, 559 

complement fixation reaction, 160 
complications, 559 
diagnosis, 559 
etiology, 559 
immunization, 561 

Krueger's vaccine, 563 
Mulford's topagen, 563 
pertussis vaccine, 561 
Sauer's vaccine, 561 
toxic filtrate, 562 
treatment, 559 

human convalescent serum, 560 
hyperimmune human serum, 560 
sulfapyridine for pneumonia, 559 
Petrositis and retropharyngeal abscess, 475 
Phages attacking B. typhosus, 5 
Pharynx and tonsils, 470 

elongated styloid process, 471 
probably pathogenic streptococci and sta- 
phylococci in chronic low grade 
illness, 470 
tonsillectomy, 472 
Phenacetin in dysmenorrhea, 80 
Phenobarbital with dilantin in epilepsy, 409 
Phleboliths of abdomen, 665 
Phlyctenular conjunctivitis, treatment, 430, 
558 

general treatment, 430 
tuberculin, 430, 558 
Phthiocol, 306 

Phthisis, see Pulmonary tuberculosis 
Physical therapeutic procedures in otolaryn- 
gology, 475 

short-wave diathermy, 476 
x-ray therapy, 477 
Physical therapy, 566 
in backache, 586 
in fractures, 588 

of upper end of humerus, 590 
Sudeck's atrophy, 591 
in tendinitis of shoulder, 592 


Physician-patient relationship, 624 

constructive attitudes on part of physician, 
625 

destructive attitudes on part of physician, 624 
Picrotoxin, therapeutics, 903 
Pilonidal sinus, 770 

Pitressin, effect on coronary blood flow of 
trained dog, 203 
Pituitary 

anterior, influence on carbohydrate metab- 
olism, 356 

dwarfism, treatment, 261 
brewer's yeast, 261 
cod-liver oil, 261 
dicalcium phosphate, 262 
growth hormone, 262 
pituitary, 261 
polyansyn, 261 
thyroid, 261 
extract, posterior 

responses of human postpartum uterus 
to, 147 

use in labor, 126 
in deafness, 446 
Placenta, 128 
placenta accreta, 128 
treatment, 128 

blood transfusion, 128 
early hysterectomy, 128 
placenta circumvallata, 128 
placental transmission of sulfanilamide, 129 
placental visualization, 130 
roentgen examination, 650 
Placental transmission of drugs, 129, 519 
Planigraphy, 640 

Plasma prothrombin time in normal men and 
women, 38 

Play-exercises for handicapped children, 593 
Pleurolysis, extrapleural, with pack, 381 
Plexus, enteric, 849 

Plumbism, latent, effect of bismuth therapy 
on, 54 
Pneumococcic 

meningitis, treatment with sulfonamides, 
411 

peritonitis, differentiated from appendicitis, 
672 

Pneumococcus, 4 
Pneumonia, 539 
aspiration, 779 
atypical, 377 
chemotherapy in, 373 
atypical pneumonia, 377 
dosage, 375 

modern management of pneumococcic 
pneumonia, 374 
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Pneumonia 

chemotherapy in ( continued ) 
toxic reactions, 376 
treatment, 377 
barbituric acid, 377 
chloral hydrate, 377 
forced fluids, 377 
nicotinic acid, 377 
sodium bicarbonate, 377 
complications, 539 
diagnosis, 540 

sputum studies in prognosis, 43 
treatment, 542 
serum therapy, 542 
sulfapyridine, 3 73, 543 
sulfathiazole, 374, 543 
Pneumonitis, lipoid, 653 
Pneumonoconiosis, 378 
and tuberculosis, 379 
asbestosis, 380 
diagnosis, 378 
pathology, 379 
treatment, 379 

Pneumoperitoneum, artificial, 383 
Pneumoroentgenography, 922 
Poisoning in children, 5 33 
Poliomyelitis, 420, 534 
bulbar paralysis, 534 
diagnosis, 420 
effects on mentality, 535 
epidemiology, 420 
incidence, 534 
methods of infection, 535 
prophylaxis, 421 
second attacks, 535 
treatment, 421, 536 

appliances or operation when recovery 
is maximum, 422 
ascorbic acid, 537 
convalescent serum, 422 
mechanical respirator, 421, 536 
neoprontosil, 537 

rest in bed with splinting during re- 
covery, 422 

underwater exercises, 536 
vitamin C, 537 

Polyansyn in pituitary dwarfism, 261 
Polycythemia vera, 330 
extremely high platelet level in, 310 
treatment, 331 
iron-low diet, 331 
venesections, 331 
Polyostotic fibrous dysplasia, 257 
Polyps of sigmoid, 681 
Pontocaine, damage to cornea from, 433 


Popliteal venous pressure, method of meas- 
uring, 226 

Postabortal infections, sulfanilamide in, 78 
Postencephalitic parkinsonism, treatment, 
422 

Bulgarian treatment, 423 
operative treatment, 424 

oblation of head of caudate nucleus, 424 
rhizotomy and ganglionectomy, 424 
section of 
motor fibers, 424 
pyramidal tract in spinal cord, 424 
some of extrapyramidal cortical areas, 
424 

synthetic atropine, 424 
vitamins, 424 

Postoperative complications, 776 
aspiration pneumonia, 779 
early operative feeding, 776 
postoperative blood chlorides, 777 
postoperative causes of death, 780 
pulmonary embolism and thrombosis, 777 
spinal anesthesia complications, 77 9 
thrombosis, 778 
Postpartum 
heart failure, 228 
hemorrhage, vitamin K in, 125 
Posture, 594 
Potassium 

iodide in herpes simplex and zoster, 71 
of blood, 13 
Pranturon, 245 

Precipitin test for trichinosis, 52 
Preeclampsia, treatment, 138 
ammonium chloride, 139 
calcium chloride, 139 
diet, 139 
estrogen, 139 
progestin, 139 
vitamins, 139 
Pregnancy, 132 
and heart disease, 227 
anemia in, 322 
complications, 132 

abdominal pregnancy, 132 
diabetes, treatment, 133 
benzoate proluton, 133 
diet, 134 
estradiol, 133 
estrogen, 133 
insulin, 134 

medicinal minerals, 134 
progesterone, 133 
stilbestrol, 133 
vitamins, 134 
ectopic pregnancy, 134 
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Pregnancy 

complications ( continued ) 
leukorrhea, 134 
pyelitis, treatment, 135 
azosulf amide, 136 
large quantities of fluids, 135 
mandelic acid, 136 
rest in bed, 136 
sedatives, 136 
sodium bicarbonate, 136 
sulfanilamide, 136 
urethral catheter drainage, 135 
urinary antiseptics, 135 
toxemias, 137 

pernicious vomiting, treatment, 137 
ascorbic acid, 138 
complete isolation, 137 
dextrose by intravenous drip, 138 
fat free diet, 137 
hypodermoclysis, 138 
interruption of pregnancy, 138 
liver extract, 138 

pentobarbital sodium by rectum, 138 
reassurance, 137 
thiamin chloride, 138 
vaginal hysterotomy, 138 
preeclampsia, treatment, 138 
ammonium chloride, 139 
calcium chloride, 139 
diet, 139 
estrogen, 139 
progestin, 139 
vitamins, 139 

remote effects of toxemia, 140 
fetal endocrines, 140 
fetal weight control, 141 
hypocalcemia in, 16 
intrauterine death, 141 
maternal mortality, 142 
retrodisplacement of uterus, 143 
roentgen examination, 650 
syphilis in, scheme of treatment for, 399 
test for, 143 

tests, positive reactions in conditions other 
than pregnancy, 27 
vitamin B and pregnancy, 144 
Pregnandiol 

and corpus luteum, excretion of, 86 
determination, 117 

Pregnant mare’s serum hormone, 86, 247 
Pregneninolone, 87 
Prematurity, 518 

Premenopausal dysfunctional uterine bleed- 
ing, testosterone propionate in, 
254 

Prenatal syphilis, 401 


Presacral sympathectomy in ovarian dys- 
menorrhea, 81 

Procaine hydrochloride block in thrombo- 
phlebitis, 216 

Progesterone (proluton), 87 
in chronic cystic mastitis, 265 
in diabetes of pregnancy, 133 
in dysmenorrhea, 257 
in functional menorrhagia, 256 
in leukorrhea of hyperestrogenism, 94 
Progestin 

in dysmenorrhea, 88 
to prevent abortion, 88 

Progressive muscular dystrophy, serum mag- 
nesium in, 17 

Progynon B 

in dysmenorrhea, 256 
in migraine headache, 612 
Proluton, see Progesterone, 87 
Propadrine hydrochloride 
in dysmenorrhea, 80 
therapeutics, 904 
Prothrombase, 30 
Prothrombin 

deficiency, 2-methyl- 1-4-naphthiquinone in, 
40 

quotient, 32 
studies, 29 

time in newborn infants, 520 
Provocative Wassermann test, 388 
Pruritus 

anogenital, treatment, 114 
alcohol injection, 114 
ammoniated mercury ointment, 114 
boric acid solution, 114 
camphorated phenol, 114 
coal tar, 114 
cresol, 114 
psychotherapy, IK 
surgical excision, 115 
zinc oxide ointment with phenol, 114 
emotional etiology of, 621 
Pseudoarthrosis of lower leg, 821 
Pseudohemophilia hepatica, vitamin K ther- 
apy in, 40 

Psittacosis, complement fixation reaction, 
160 

Psoriasis, treatment, 71 
ammoniated mercury ointment, 71 
Asiatic pills, 71 
change of climate, 71 
crude coal-tar ointment, 71 
light, white clothes, 71 
salicylic acid ointment, 71 
sunshine, 71 
thyroid extract, 71 


62 
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Psoriasis, treatment ( continued ) 

whole blood injections, 71 
Psychiatry, 600 

Psychological factors in etiology and ther- 
apy of medical conditions, 616 
functional disorders, 616 

common clinical syndromes frequently 
presenting an emotional etiol- 
ogy, 621 

differential diagnosis, 620 
etiology, 617 

experimental psychophysiolog 3 % 621 
history-taking and observation, 622 
personality study, 622 
misconceptions, 618 
physician-patient relationship, 624 

constructive attitudes on part of phy- 
sician, 625 

destructive attitudes on part of physi- 
cian, 624 

reversible and irreversible changes; re- 
pressed emotions and uncon- 
scious conflicts, 619 
symptomatology, 618 
anxiety syndrome, 619 
treatment of functional disorders and of 
incipient neuroses, 625 
generalities, 626 

roles of internist and of general practi- 
tioner, 626 

specific psychotherapy, 626 
Psychotherapy in delirium tremens, 407 
Puerperal infections, sulfanilamide in, 78 
Puerperium, 145 

acute inversion of uterus, treatment, 145 
antishock treatment, 145 
blood transfusion, 145 
cardiac stimulants, 145 
epinephrine hydrochloride, 145 
external heat, 145 
gentle taxis, 145 

intravenous dextrose or acacia, 145 
Ktistner’s operation, 146 
morphine sulfate, 145 
replacement of uterus and packing, 145 
Spinelli modification of Kiistner*s oper- 
ation, 146 

lactation, inhibition with stilbestrol, 146 
newborn, hemorrhage and vitamin K, 147 
posterior pituitary extracts, responses of 
human postpartum uterus to, 
147 

sepsis, 148 
sterilization, 148 
stilbestrol, effects of, 149 


Puerperium ( continued ) 

urinary suppression in, 149 
treatment, 150 

acacia intravenously, 150 
aminophylline, 150 
dextrose, 150 
hot packs, 150 
sodium bicarbonate, 150 
transfusions, 150 

urinary tract changes after delivery, 151 
Pulmonary 
abscess, 466 
treatment, 771 

atelectasis, postoperative, 465 
embolism, exercise in prevention, 574 
postoperative, 777 
tuberculosis 

and pneumonoconiosis, 379 
complement fixation reaction, 159 
differentiation from pneumonoconiosis, 
378 

exercise in, 573 
low platelet level in, 310 
pathology and pathogenesis, 380 
sectional roentgenography, 648 
surgical treatment, 381 

artificial pneumoperitoneum, 383 
extrapleural pleurolysis with pack, 381 
transparietal cavity drainage, 385 
Purpura 

hypoprothrombinemia, 305, 337 
nonthrombocytopenic purpura, 336 
thrombocytopenic purpura, 335 
splenectomy in, 335 
transfusion, 335 
Pyelitis 

and pyelonephritis, 926 
treatment, 926 

ammonium nitrate, 927 
azosulf amide (neoprontosil), 928 
high acid-ash diet, 927 
lavage of kidney pelvis, 930 
mandelic acid, 927 
methenamine, 926 
sodium acid phosphate, 927 
sodium benzoate, 927 
sulfanilamide, 928 
sulfapyridine, 928 
sulfathiazole, 929 
urethral catheterization, 930 
vaccines, 930 

of pregnancy, treatment, 135 
azosulf amide, 136 
large quantities of fluids, 135 
mandelic acid, 136 
rest in bed, 136 
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Pyelitis 

of pregnancy, treatment ( continued ) 

sedatives, 136 
sodium bicarbonate, 136 
sulfanilamide, 136 
ureteral catheter drainage, 135 
urinary antiseptics, 135 
Pyelonephritis, see Pyelitis and Pyelonephri- 
tis, 926 

chronic atrophic, and hypertension, 179 
Pyloric stenosis, treatment, 489 
atropine m alcoholic solution, 489 
eumydrine, 489 
pylorotomy, 489 

Pylorospasm, emotional etiology of, 621 
Pyogenic skin infections, gentian violet in, 57 
Pyridoxin, 302 

Quick’s estimation of prothrombin, 31 

Rabellon in postencephalitic parkinsonism, 
Rabies, immunization against, 153 
Radiology, 627 

Radium, in fundal carcinoma, 106 
Recklinghausen’s disease, unilateral, 257 
Rectum, duplication of, 721 
Red blood cell count in newborn, 517 
Refraction, 441 
Regional ileitis, 705 
clinical course, 708 
differential diagnosis, 709 
etiology, 707 
pathology, 707 

roentgenological manifestations, 708 
treatment, 709 

ileo-transverse colostomy, 710 
resection of diseased area and anastomo- 
sis, 710 

Renal 

antipressor substance, effect on blood pres- 
sure, 184 
calcification, 665 

condition test, 1 hour, of Exton and Rose, 
43 

extracts, reduction of elevated blood pres- 
sure by, 182 

function, renal disease, and hypertension, 
40 

Respiration 
cellular, 351 

effect of benzedrine and paredrine upon, 
205 

Respiratory 
centers, 850 
system, 373 
in children, 537 


Reticulated and nonreticulated sputum 

stained with Wright’s stain, 46 
Reticulocyte staining, 311 
Retina and optic nerve, 440 

demyelinating diseases of nervous system, 
440 

papilledema, choked disc, 440 
retinal arteriolar sclerosis, 440 
retrobulbar neuritis, 440 
syphilitic optic atrophy, 419, 440 
thrombosis of central retinal vein, 440 
traumatic retinal angiopathy, 440 
tumors of optic nerve, 440 
Retinal 

angiopathy, traumatic, 440 
arteriolar sclerosis, 440 

vascular changes in essential hypertension, 
182 

vein, central, thrombosis of, 440 
Retrobulbar neuritis, 440 
Retrodisplacement of uterus in pregnancy, 
143 

Retropharyngeal abscess, 473, 538 
and petrositis, 475 
complications, 538 
pathology, 474 
treatment, 475 

Retrovesical abscess complicating appendi- 
citis, 669 
Rheumatic fever, 506 
diagnosis, 506 
etiology, 506 
prognosis, 507 

Rheumatic heart disease, 229 
in children, 238 
pathologic study, 229 
pure mitral stenosis in young persons, 233 
subclinical mitral disease, 235 
valvular calcifications in rheumatic and 
nonrheumatic heart disease, 231 
Rheumatoid arthritis 
aluminum acetate therapy, 770 
emotional etiology of, 621 
Rhinitis, atrophic, triphenylchlorethylene in, 
91 

Rhinorrhea, chronic emotional etiology of, 
621 

Riboflavin, 301 
in migraine, 614 

Ribs, benign chondromas of, 828 
Rickets, vitamin D resistant, 528 
Ringworm, gentian violet in, 57 
Roentgen castration in cancer of breast, 266 
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Roentgenography, body section, 640 
basic principle, 640 
character of blurring, 641 
clinical application, 642 

bronchiectasis and cystic disease, 647 
foreign bodies, 647 
intracranial lesions, 643 
larynx, 645 
mastoids, 643 

pulmonary tuberculosis, 648 
sinuses, 642 
spine, 644 

temporomandibular joint, 642 
trachea and bronchi, 645 
details of apparatus, 641 
Roentgenological diagnosis, 648 
caisson disease, 651 
cardiovascular dynamics, 651 
cystine urinary calculi, 651 
genitourinary tract, 650 
gynecology, 650 
lipoid pneumonitis, 653 
neurocutaneous syndromes, 652 
obstetrics, 650 
small intestines, 649 
stomach, 648 
tuberculosis, 648 
syphilis, 650 
Roentgen therapy 

in fundal carcinoma, 106 
in otolaryngology, 477 
Rosacea, treatment, 70 

alcohol , hot, spicy , foods, and soap contra- 
indicated, 70 
correct posture, 70 
hydrotherapy, 70 
ichthyol and sulfur ointment, 71 
massage, 70 
Rubella, 503 
Rubeola, 510 
Russell 

traction in fractures of femur, 807 
viper venom (stypven), 33 

in hemorrhagic conditions topically, 337 
Rusty or bloody sputum, pneumococci in, 44 
Rusven, 34 

Sacrospinalis syndrome, 826 
Salpingitis, treatment, 102 
hysterosalpingectomy, 102 
Sanders motorized bed, 572 
Sarcoidosis 
Boeck's, 332 
of external ear, 451 


Sarcoma 

of stomach, 748 
of vulva, 115 
osteogenic, 822 

Sauer's vaccine for immunization against 
whooping cough, 561 
Scabies, gentian violet in, 57 
Scarlet fever, 544 
complications, 544 
treatment, 544 

concentrated scarlet fever antitoxin, 544 
convalescent serum, 545 
sulfanilamide, 545 
Schick reaction, 498 

Schizophrenia insulin shock therapy, 604 
theories of physiological action, 606 
Schlesinger's injection-dissection technic, 189 
Sclerosis, multiple, 415 
pathogenesis, 415 
treatment, 415 

artificial fever therapy, 415, 577 
nicotinic acid, 415 
thiamin chloride, 415 
Scoliosis following empyema, 828 
Secretagogue meal of Wilhelmj, 25 
Secretin, effects on pancreatic enzyme secre- 
tion, 21 

Sedimentation rate of blood, 315 
Septicemia, 48 

Serratus magnus muscle paralysis, 570 
Serum 

calcium, 16 
chloride, 18 

diagnosis of syphilis by precipitation, 154 
iodine, 19 
magnesium, 17 
potassium, 13 
uric acid, 13 
Sex hormones, 88 
of adrenals, 240 
Shock, war, 882 

Short-wave diathermy in otolaryngology, 476 
Sigmoidal polyps, 681 
Sigmoid, duplication of, 721 
Sinuses, section roentgenography, 642 
Sinusoidal currents, 569 
facial paralysis and operative treatment, 569 
paralysis of serratus magnus muscle, 570 
Sinus phlebitis, treatment, 458 
blood transfusions, 459 
sulfanilamide, 458 
sulfapyridine, 459 
sulfathiazole, 459 
Skin 

diseases, common, treatment, 66 
calamine lotion, 67 
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Skin 

diseases, common, treatment ( continued ) 

cold solution aluminum acetate, 67 
dietary restrictions, 67 
hot saturated solution boric acid, 67 
roentgen therapy, 67 
sodium bromide in cinnamon water, 67 
sodium or calcium thiosulfate intraven- 
ously, 67 

-grafting complicated by transplantation 
of fibrosarcoma, 772 
reactions to roentgen rays, 654 
Small intestines, 687 

acute mechanical obstruction of, 711 
duodenum, 691 

chronic obstruction of proximal duode- 
num by congenital bands, 697 
diverticula, 695 
duodenal ulcer, 691 
pathogenesis, 691 
treatment, 692 

Finsterer operation, 693 
gastrectomy with exclusion, 694 
gastroenterostomy, 693 
partial gastrectomy with removal of 
ulcer, 692 

subtotal gastrectomy, 692 
primary cancer, 695 

differential diagnosis, 696 
symptoms, 696 
treatment, 697 

gastroduodenal resection, 697 
retroperitoneal traumatic rupture, 698 
treatment, 699 

Finney’s pyloroplasty and comple- 
mentary duodenojejunostomy, 
699 

gastroenterostomy, 699 
lateral suture with linear or purse- 
string burial, 699 

ileum, 705 

primary simple ulcer, 705 
regional ileitis, 705 
clinical course, 708 
differential diagnosis, 709 
etiology, 707 
pathology, 707 

roentgenological manifestations, 708 
treatment, 709 

ileo-transverse colostomy, 710 
resection of diseased area and anas- 
tomosis, 710 
jejunum, 699 

congenital high-grade jejunal stenosis, 
704 


Small intestines 
jejunum ( continued ) 

jejunal feeding in gastrocutaneous fis- 
tulas, 704 

primary jejunal ulcer, 699 
diagnosis, 702 
etiology, 700 
pathology, 700 
symptoms, 701 
treatment, 703 

resection of ulcer-bearing area, 703 
resection with lateral anastomosis, 
703 

recurrent peptic ulcers, 703 
malignant lesions, 690 
roentgen examination, 649 
tumors, 687 
lipoma, 687 
multiple tumors, 688 
Smallpox vaccination, 546 
Sobisminol, therapeutics, 894 
Sodium 

acid phosphate in pyelitis and pyelonephri- 
tis, 927 

benzoate in pyelitis and pyelonephritis, 927 
iodide in herpes simplex and zoster intra- 
venously, 71 

Soil bacteria extract solution in war wounds, 
889 

Spastic bowel, emotional etiology of, 621 
Speech and hearing, 449 

Speed shock in rapid intravenous injection of 
arsemcals, 393 

Spermatogenesis, faulty, equine gonadotro- 
pin in, 252 
Spherocytosis, 326 
Spinal cord tumors, 425, 789 
cervical cord tumors, 790 
foramen magnum tumors, 789 
herniation of nucleus pulposus and hyper- 
trophy of ligamentum flavum, 790 
anatomy and physiology, 790 
etiology, 792 
location, 793 

neurologic signs and symptomatology, 
792 

roentgen diagnosis, 793 
treatment, 793 
hemilaminectomy, 793 
laminectomy, 793 
partial laminectomy, 793 

Spine 

fusion of, influence on growth of vertebrae, 
828 

section roentgenography, 644 
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Spinelli modification of Kustner's operation, 
146 

Spleen 

calcifications in, 665 
disease, 339 

Splenectomy in thrombocytic purpura, 335 
Spondylitis 

ankyloponetica aluminum acetate therapy, 
770 

infectiosa, 827 
Spondylolisthesis, 826 
Sprue, 287, 323 
diagnosis, 289 
etiology, 287 
pathology, 288 

possible identity with pellagra, and per- 
nicious anemia, 288 
symptoms, 288 
treatment, 289 

liver and liver extracts, 289 
Sputum 

method of aspirating from throat of child, 
541 

studies in prognosis of pneumonia, 43 
Staphylococcemia, 48 
diagnosis, 48 
treatment, 49 
adrenalin, 51 
bacteriophage, 50 
external heat, 51 
oxygen, 51 

staphylococcic antitoxin, 51 
Static disabilities, 795 

Status epilepticus, increased serum potas- 
sium during attacks, 16 
Steatorrhea, idiopathic, 289 
Sterility, 102 

hypoovarian equine gonadotropin in, 248 
in the male, 252 

value of testicular biopsy, 253 
pregnant mare’s serum in, 86 
Sterilization, postpartum, 148 
Stilbestrol, 89, 95 
effects in puerperium, 149 
for inhibition of lactation, 146 
hepatoxic action, 96 
in breast pathology, 266 
in diabetes of pregnancy, 133 
in menopausal symptoms, 95 
Stomach, 736 
benign tumors, 741 
carcinoma, 742 
diagnosis, 743 
symptoms, 743 
treatment, 745 
gastroenterostomy, 745 


Stomach 

carcinoma 

treatment ( continued ) 

gastrostomy for cardiac obstruction, 
745 

postoperative care, 746 

carbon dioxide and oxygen inhala- 
tions for first 8 to 12 hours, 746 
codeine, 746 
complications, 747 

acute dilatation of stomach, 747 
gastric hemorrhage, 747 
peritonitis, 747 

pulmonary complications, 747 
deep breathing, 746 
dextrose solution, 746 
morphine, 746 
pitressin, 746 
warm enema, 746 
preoperative care, 745 
blood transfusion, 746 
dilute hydrochloric acid, 746 
fluids, 746 
glucose, 746 

normal saline or Ringer’s solution, 
746 

Wangensteen suction, 746 
chronic gastric ulcer, surgical treatment, 
740 

knife or cautery excision with gastro- 
enterostomy, 740 
posterior Polya resection, 740 
results of gastroenterostomy, 741 
duplication of, 721 
peptic ulcer, 736 
healing of, 736 
perforation of, 737 
diagnosis, 738 

incidence of hemorrhage, 739 
treatment, 738 

simple purse-string closure, 738 
sarcoma, 748 
surgery of stomach, 749 
cardiospasm, method and results of 
treatment, 749 

bloodless Stark sound dilatation, 749 
cardioplasty, 750 

gastrostomy and von Hacker’s method 
of sounds, 753 
Heller cardiomyotomy, 750 
Hevrovsky gastroesophageal anas- 
tomosis, 750 

Stark inflexible dilator, 750 
temporary gastrostomy, 750 
gastroscopic observations after opera- 
tions on stomach, 758 



INDEX 


971 


Stomach 

surgery of stomach ( continued ) 

motor function of stomach after resec- 
tion, 756 

unusual gastroenterological surgical 
problems, 754 
Stomatitis, treatment, 488 
bed rest, 488 
chromic acid, 488 
mouth wash, 488 
peroxide solution, 488 
Strabismus, 441 
Stratigraphy, 640 
Stridor, 537 

Structural deformities, 795 
Struma ovarii, 99 
Stumps, painful, treatment, 760 
thiamin chloride, 761 
vitamin B, 760 

Styloid process, elongated, 471 
Stypven (Russel viper venom), 33 

in hemorrhagic conditions topically, 337 
Subphrenic abscess, 732 
Sudeck’s atrophy, physical therapy in, 591 
Sulfanilamide 

and serum in gas gangrene, 766 
as cause of neuritis, 417 
excretion through 
bile, 65 

gastric juice, 65 
human milk, 63 
pancreatic juice, 65 
saliva, 65 
skin, 63 

succus entencus, 65 
sweat, 64 
urine, 63 

in acute laryngotracheobronchitis due to 
Streptococcus haemolyticus , 464 
in acute otitis media, 452 
in appendicitis, 677 
in bowel perforation, 666 
in chronic burrowing ulcers, 774 
in chronic ulcerative colitis, 281 
in compound fractures, 800 
in cranial trauma, 785 
in gonorrhea, 78, 924 
in gonorrheal arthritis, 839 
in gonorrheal, granular, and inclusion con- 
junctivitis, 429 
in Ludwig’s angina, 769 
in meningitis, 457 
in meningococcic meningitis, 410 
in ophthalmia neonatorum, 429 
in puerperal and postabortal infections, 78 
in pyelitis and pyelonephritis, 928 


Sulfanilamide ( continued ) 
in pyelitis of pregnancy, 136 
in scarlet fever, 545 
m sinus phlebitis, 458 
in surgical erysipelas, 766 
m urinary tract infections, 77, 104 
in uveal disease, 439 
in war wounds, 887 
placental transmission, 129 
therapeutics, 909 
SuJfapyridine 

and specific sera for pneumococci menin- 
gitis, 457 

in acute otitis media, 453 

in gonorrhea, 924 

in influenzal meningitis, 412 

in meningococcic meningitis, 410 

in osteomyelitis, 829 

in pneumococci c meningitis, 411 

in pneumonia, 373, 543 

in pneumonia of whooping cough, 559 

in pyelitis and pyelonephritis, 928 

m sinus phlebitis, 459 

in urinary tract infections, 104 

in war wounds, 887 

sodium, 909 

Sulfarsphenamine in congenital syphilis, 549 
Sulfathiazole 
description, 908 

dosages and manner of administration, 908 
in gonorrhea, 924 
in osteomyelitis, 829 
in pneumonia, 374, 542 
in pyelitis and pyelonephritis, 929 
in sinus phlebitis, 459 
in staphylococcus aureus meningitis, 458 
in urinary tract infections, 103 
toxicity, 906 

Sulfonamide reactions on blood, 318 
Sulfonamides and toxic-production, 152 
therapeutics, 904 
Suprarenal calcification, 666 
Supravital staining of blood, 311 
Surgery, 656 

Suture materials, effects on wound healing, 
774 

Sympathetic nervous system, 848 
autonomic nervous system, 848 
anatomy, 848 

autonomic conduction pathways, 850 
autonomic reflex arcs, 848 
enteric plexuses, 849 
histogenesis of autonomic ganglion 
cells, 848 

hypothalamic autonomic centers, 849 
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Sympathetic nervous system 
autonomic nervous system 
anatomy ( continued ) 

innervation of biliary system, 849 
respiratory centers, 850 
physiology, 850 

chemical mediators, 850 
cortical representation, 852 
functional classification, 850 
innervation of pancreas, 852 
mesencephalic autonomic center, 853 
properties of autonomic nerve-fibers, 
850 

reactions to adrenalin, 851 
hypothalmic stimulation, 852 
reflex vasomotor activity, 853 
sensitization of autonomic responses, 853 
synaptic transmission, 851 
vascular reaction patterns, 854 
vasomotor nerves, 851 
therapeutic considerations in diseases and 
conditions related to sympathetic 
nerves, 854 

conditions due to abnormal physiology 
or function of organs, 855 
asthma, 855 

conditions primarily due to vascular dis- 
orders, 854 
ainhum, 855 
chronic ulcerations, 855 
thrombophlebitis, 855 
vascular disorders, 854 
miscellaneous conditions, 855 
angina pectoris, 857 
arteriovenous aneurysm, 856 
effect of presacral neurectomy on 
childbirth, 857 
essential hypertension, 855 
sympathectomy in hypertension, 858 
Synaptic transmission, 851 
Syndromes 

adiposogenital syndrome, 499 

adrenogenital syndrome, 244 

anxiety syndrome, 619 

cardiopulmonary syndromes, 797 

carotid sinus syndrome, 857 

commotio cerebri, 463 

Frohlich’s syndrome, 247 

gluteal syndrome, 826 

histaminic cephalalgia, 901 

Korsakoff's syndrome, 408 

low-back pain, 825 

lumbosacral syndrome, 826 

myofascial syndrome, 826 

paroxysmal nocturnal hemoglobinuria, 328 

postconcussion syndrome, 462 


Syndromes ( continued ) 

sacrospinalis syndrome, 826 
tensor fasciae Iatae syndrome, 826 
transversosacral syndrome, 826 
Syphilis 

complement fixation reaction, 157 
antigens, 157 
standardization, 157 
technic, 159 
of quantitative test, 160 
congenital, 402, 547 
diagnosis, 547 
incidence, 547 
intelligence quotient, 547 
treatment, 402, 549 
acetarsone, 549 

adequate treatment of expectant 
mothers, 550 
bismuth salicylate, 550 
mapharsen, 549 
mapharsen with bismuth, 549 
neoarsphenamine, 549 
sulfarsphenamine and mercury inunc- 
tions, 549 
trisod arsen, 550 

of nervous system, vitamin Bi in, 300 
of vulva, 108 

roentgen examination, 650 
serum diagnosis by precipitation, 154 
experimental approach, 154 
potentialities for false positives in hu- 
mans, 156 

practical application, 156 
seropositive reactions in nonsyphilitic 
humans, 155 

types of verification reactions, 156 
Syphilitic optic atrophy, treatment, 419, 440 
malarial treatment, 419 
subdural treatment with mercury, 419 
Syphilology, 386 
diagnosis, 386 

effect of antisyphilitic drugs on Wasser- 
mann reaction, 389 
provocative Wassermann test, 388 
serologic tests, 386 
infectiousness, 390 
treatment, 391 

liver extract in cases intolerant to ar- 
senicals, 404 

long term results in early syphilis, 391 
management of latent syphilis, 403 
mapharsen following arsphenamine der- 
matitis, 404 

massive arsenotherapy in early syphilis 
by continuous intravenous drip, 392 
public health aspects, 398 
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Syphilology 

diagnosis 

massive arsenotherapy ( continued ) 
toxicologic manifestations, 396 
of congenital syphilis, 402 
scheme of treatment for pregnant wom- 
en, 399 

Tabes dorsalis, treatment, 419 
cobra venom for pains, 419 
Hilgerman’s living avirulent culture of 
spirochetes, 419 
quartan malaria, 419 
Target cell anemia, 329 
Tarsus and ankle, tuberculosis of, 838 
Temporomandibular joint section roentgen- 
ography, 642 

Tendinitis of shoulder, physical therapy in, 
592 

Tendon, dislocation of extensor, of hand, 812 
Tensor fasciae latae syndrome, 826 
Teratoma of ovary, 101 

Testicles, undescended, see Cryptorchidism 
Testosterone propionate 
in cancer of breast, 266 
in cryptorchidism, 500 
in dysmenorrhea, 82 
m functional uterine bleeding, 81, 105 
in hypertrophy of male breast, 264 
in mastalgia, 82 
in menopausal disturbances, 82 
in menstrual mo-limina, 82 
in metromenorrhagia, 83 
in puerperal breast engorgement, 82 
to inhibit lactation, 82 
Tests 

acid reduction (neutralization) test of 
Apperly and Phillips, 25 
blood grouping, 316 

complement fixation reaction for syphilis, 
157 

antigens, 157 
standardization, 157 
technic, 159 

of quantitative test, 160 
exercise tests in connection with venous 
pressure measurements, 223 
Exton and Rose 1-hour renal condition 
test, 43 

fragility test of erythrocytes, 311 
Friedman test in conditions other than 
pregnancy, 27 

functional tests of pancreas, 283 
intradermal saline test for congenital 
edema, 518 


Tests ( continued ) 

isolation of V form of B. typhosus , 6 
Neufeld reaction for typing pneumococcus, 
4 

Paul test, 61 

potassium tellurite test for diphtheria, 494 
pregnancy test, 143 
provocative Wassermann test, 388 
serologic tests for syphilis, 386 
trichinosis, intradermal tests, 52 
tuberculin test, 553 
typing of B . typhosus , 7 
verification test for syphilis, 154 
vitamin K therapy control, 35 
Vollmer patch test for tuberculosis, 553 
Weltmann reaction for rheumatic fever, 
507 

Tetanus 

and diphtheria combined immunization, 496 
treatment, 551 

avert in amylene hydrate, or sodium amy- 
tal, 552 

hyperextension and jackets during con- 
valescence, 552 
tetanus antitoxin, 551 
tetanus toxoid, 552 
Tetany, infantile, 518 

increased serum potassium in, 14 
Theca cell tumor of ovary, 101 
Theophylline with ethylenediamine, see 
Aminophylline, 910 
Therapeutics, 892 
Thiamin, 299 
Thiamin chloride 
m deafness, 446 
in irradiation sickness, 768 
in mental deficiency, 501 
in migraine, 414, 614 
in multiple sclerosis, 415 
in myopathies, 416 
in neuritis, 418 
in nuclear amyotrophies, 417 
in painful stumps, 761 
in pernicious vomiting of pregnancy, 138 
Thiamin hydrochloride, therapeutics, 910 
Thoracic deformities, treatment, 797 
breathing exercises, 797 
correction of faulty body mechanics, 797 
Thrombase, 30 
Thrombin, 29 

Thromboangiitis obliterans, Buerger’s pos- 
tural exercises in, 575 
Thrombocytopenic purpura, 335 
splenectomy in, 335 
transfusion, 335 
Thrombokinase, 30 
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Thrombophlebitis, 216 
of leg, 773 
diagnosis, 773 
treatment, 773 
division of 

superficial, common femoral or iliac 
vein, 773 

superficial femoral vein, 773 
exploration and division of femoral 
and iliac veins, 773 
femoral vein, 773 

role of vasospasm in production of clinical 
manifestations, 216 

treatment, novocainization of lumbar or 
cervical sympathetic ganglia, 
855 

Thromboplastin, 29 
Thrombosis, postoperative, 778 
prophylaxis, 778 
Thyroid extract 
in deafness, 446 
in migraine headache, 612 
Thyroid gland, 261 
and unexplained fever, 261 
cretinism, treatment, 261 

anterior pituitary extract, 261 
thyroid, 261 

vitamin B complex, 261 
thyroid gland therapy, 261 
indications, 26l 
pituitary dwarfism, 261 
thyroid medication during childhood, 262 
Thyroid gland surgery, 860 
hyperthyroidism, 860 

anesthesia in thyroidectomy, 866 
postthyroid or recurrent postoperative 
hyperthyroidism, treatment, 861 
bilateral denervation of adrenals, 861 
iodine, 861 

roentgen treatment, 861 
total thyroidectomy, 861 
preoperative and postoperative treat- 
ment, 862 

present status of treatment, 860 
digitalis, 861 
iodine, 860 

roentgen-ray therapy of gland, 861 
subtotal thyroidectomy, 860 
surgery in thyroid and cardiac disease, 

869 

malignant thyroids, 870 
Tic douloureux, vitamin B in, 300 
Tomography, 640 
Tongue, duplication of, 721 
Tonsillectomy, 472 


Tonsils and pharynx, 470 
elongated styloid process, 471 
probable pathogenic streptococci and 
staphylococci in chronic low 
grade illness, 470 
tonsillectomy, 472 

Tooth eruption and vitamin D intake, 527 
Topagen for immunization against whooping 
cough, 563 

Toxemias of pregnancy, 137 
cardiac changes m, 228 
pernicious vomiting, treatment, 137 
ascorbic acid, 138 
complete isolation, 137 
dextrose by intravenous drip, 138 
fat free diet, 137 
hypodermoclysis, 138 
interruption of pregnancy, 138 
liver extract, 138 

pentobarbital sodium by rectum, 138 
reassurance, 137 
thiamin chloride, 138 
vaginal hysterotomy, 138 
preeclampsia, treatment, 138 
ammonium chloride, 139 
calcium chloride, 139 
diet, 139 
estrogen, 139 
progestin, 139 
vitamins, 139 

remote effects of toxemia, 140 
vitamin K in, 125 
Toxins, bacterial, 152 
physiological effects, 152 
sulfonamides and toxin production, 152 
Toxoplasmic encephalomyelitis, 406 
Trachea section roentgenography, 645 
Tracheobronchitis, tuberculosis, 466 
Tracheotomy for Ludwig’s angina, 769 
Transamination, 342 
Transfusions, blood, 316 
Transparietal cavity drainage in tuberculo- 
sis, 385 

Transversosacral syndrome, 826 
Trench foot, 884 
Trichinosis, 51, 532 

Trichomoniasis, vaginal, treatment, 92, 107 
acetarsone, 93 
acid douche, 93 
acriflavine, 93 
carbarsone, 93 
cleansing, 92 
coitus contraindicated, 93 
floraquin powder, 107 
kaolin, 93 

silver picrate in kaolin, 93 
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Trichomoniasis, vaginal, treatment ( continued ) 
sodium bicarbonate, 93 
tincture of iodine, 92 
vinegar water washing, 107 
Trigeminal neuralgia, treatment, 418, 783 
high vitamin, low carbohydrate diet, 418 
liver extracts, 418 
thiamin chloride, 418 
Triphenylchlorethylene, 91 
Trisodarsen in congenital syphilis, 550 
Trophic ulcers, 767 

Vishnevskiy treatment, 767 
Trueta treatment for war fractures, 876 
Tryptic broth, Hartley’s modification of 
Douglas’s, 2 

Tuberculin 

in phlyctenular conjunctivitis, 430, 558 
test, 553 

Tuberculoma of brain, 786 
Tuberculosis 

in infants and children, 552 
diagnosis, 553 

bactenologic diagnosis, 556 
basal metabolism, 553 
tuberculin test, 553 
pathology, 552 

phlyctenular conjunctivitis, treatment, 
558 

tuberculin, 558 
treatment, 557 

pneumonolysis, 558 
pneumothorax, 557 
prolonged bed rest, 557 
in urinary tract, 931 
of genital tract, heliotherapy in, 583 
of greater trochanter and trochanteric base, 
834 

of knee-joint 
in adults, 837 
in children, 838 

of large long bones of extremities, 835 
of spine, heliotherapy, 581 
of stomach, roentgenological study, 648 
pulmonary 

and pneumonoconiosis, 379 
complement fixation reaction, 159 
differentiation from pneumonoconiosis, 
378 

exercise in, 573 
low-platelet level in, 310 
pathology and pathogenesis, 380 
section roentgenography, 648 
surgical treatment, 381 

artificial pneumoperitoneum, 383 
extrapleural pleurolysis with pack, 381 
transparietal cavity drainage, 385 


Tuberculous tracheobronchitis, 466 
Tuberous sclerosis, roentgenographic find- 
ings, 652 

Tubulin effect on blood pressure, 184 
Tumors 

of brain, 786 

colloid cysts of third ventricle, 786 
hyperostosing meningiomas of sphenoid 
wing, 788 
tuberculomas, 786 
of external ear, 451 
of leukocytes, 332 
of optic nerve, 440 
of ovary, 100 
of small intestines, 687 
of spinal cord, 425, 789 
cervical cord tumors, 790 
foramen magnum tumors, 789 
herniation of nucleus pulposus and hy- 
pertrophy of ligamentum fla- 
vum, 790 

anatomy and physiology, 790 
etiology, 792 
location, 793 

neurologic signs and symptomatology' 
792 

roentgen diagnosis, 793 
treatment, 793 

hemilaminectomy, 793 
laminectomy, 793 
partial laminectomy, 793 
of stomach, 741 
of thyroid, 870 
of vulva, 115 

Typhoid bacilli, typing of, 5 
Typhoid fever, low platelet level in, 310 
Typing of pneumococci, 43 

Ulcer 

primary jejunal, 699 
primary simple ulcer of ileum, 705 
simple ulcer of right side of colon, 681 
Ulcerations, chronic, treatment by sympa- 
thectomy, 855 

Ulcers 

chronic burrowing, treatment, 774 
sulfanilamide, 774 
zinc peroxide, 774 
of leg 

treatment, 773 

gentle mechanical pressure, 773 
pads of rubber sponge under boot, 774 
strapping with adhesive tape, 774 
Unna’s paste boot, 774 
varicose, treatment, 71 
gentian violet, 73 
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Ulcers 
of leg 

varicose, treatment ( continued ) 
injection treatment, 71 
silver leaf, 72 

zinc-gelatin bandage (Unna’s boot), 
72 

trophic, 767 

Vishnevskiy treatment, 767 
varicose, iontophoresis, S69 
Ultraviolet radiation in rickets, 595 
Undescended testes, chorionic gonadotropin 
in, 246 

Undulant fever, new method of blood cul- 
ture in, 3 

Unilateral fibrous osteodystrophy (unilateral 
Recklinghausen's disease), 257 
Unna’s boot in varicose ulcers of leg, 72 
Ureters, calcifications of, 666 
Uric acid of blood, 12 

Urinary calculi, cystine, roentgen examina- 
tion, 651 

Urinary obstruction from administration of 
sulfonamides, 922 

Urinary 

suppression, postpartum, 149 
treatment, 150 

acacia intravenously, 150 
aminophylline, 150 
dextrose, 150 
hot packs, 150 
sodium bicarbonate, 150 
transfusions, 150 
tract 

changes after delivery, 151 
infections, 77, 103 

treatment with sulfonamides, 77, 103 
Urine collector for children, 501 
Urobilin in A and B bile, 23 
Urohypotensin, effect on blood-pressure, 

184 

Urologic calcifications, 666 
Urology, 922 

laboratory urology and status of research, 

930 

gonorrhea, 930 

nonspecific infections of urinary tract, 

931 

tuberculosis in urinary tract, 931 
Urticaria, emotional etiology of, 621 
Uterine 
bleeding 

functional, testosterone propionate in, 81 
induced by progesterone, 87 
premenopausal dysfunctional, testoste- 
rone propionate in, 254 


Uterine ( continued ) 

retrodisplacement in pregnancy, 143 
Uterus, 105 
cervical carcinoma, 74 
relief of pain, 75 

absolute alcohol intrathecally, 75 
cobra venom, 76 
presacral neurectomy, 75 
dysfunctional bleeding, treatment, 105 
testosterone propionate, 105 
fundal carcinoma, 106 
treatment, 106 
radium, 106 

total hysterectomy, 106 
x-ray therapy, 106 

Uveal disease, treatment with sulfanilamide, 
439 

Vaccination, 546 
Vaginal 

antisepsis in labor, 127 
hysterotomy, in pernicious vomiting of 
pregnancy, 138 

trichomoniasis, treatment, 92, 107 
acetarsone, 93 
acid douche, 93 
acriflavine, 93 
carbarsone, 93 
cleansing, 92 
coitus contraindicated, 93 
floraquin powder, 107 
kaolin, 93 

silver picrate in kaolin, 93 
sodium bicarbonate, 93 
tincture of iodine, 92 
vinegar water washing, 107 

Vaginitis 

gonorrheal, treatment, 503 

silver picrate suppositories, 503 
nonspecific, treatment, 92 
Valvular 

calcifications m rheumatic and nonrheu- 
matic heart disease, 231 
disease, roentgen kymographic study, 652 
Varicella, 485 

complement fixation reaction, 160 
Varicose ulcers of leg, treatment, 71 
gentian violet, 73 
injection treatment, 71 
iontophoresis, 569 
silver leaf, 72 

zinc-gelatin bandages (Unna’s boot), 72 
Variola, see Smallpox, 546 
Vascular 

disorders, 854 
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Vascular ( continued ) 

tumors of brain, roentgenographic find- 
ings, 653 

Vasomotor 

activity, reflex, 853 

instability, emotional etiology of, 621 

nerves, 851 

Vegex in encephalopathy from nicotinic acid 
deficiency, 408 

Veit-Fromme-Hirst cesarean section, 120 
Venous 

circulation in extremities, development of 
collateral, 221 

obstruction in upper and lower extremities, 
223 

Verification test for syphilis, 154 
Vernal conjunctivitis, 429 
Vertebrae, growth of, influence of fusion of 
spine on, 828 
Vertex softening, 512 

Vertigo differentiated from labyrinthine ver- 
tigo, 462 

V form of B. typhosis, identification of, 5 
epidemiological significance of types and 
subtypes of B . typhosus, 11 
identification of types of B . typhosus, 9 
isolation of V form of B. typhosus, 6 
method of setting up typing tests, 7 
selective affinities of preparations of type 
II phage, 6 

standardization of phage for typing, 8 
Vi phages, 5 

Vioform, in amebiasis, 275 
Vi phages, 5 

Virilism, adrenal, treatment, 244 
bilateral resection of hyperplastic adrenals, 
244 

removal of tumors, 244 
unilateral adrenalectomy, 244 
Vishnevskiy treatment for spontaneous gan- 
grene and trophic ulcers, 767 

Vitamin 

A, in thyrotoxicosis, 864 

B 

in Korsakoff's syndrome, 408 
in migraine, 613 
in painful stumps, 760, 872 
in thyrotoxicosis, 864 
Bi, in pregnancy, 144 
C 

and mineral metabolism, 526 
and wound healing, 775 
in burns, 762 
in liver diseases, 731 
in thyrotoxicosis, 864 
D, and tooth eruption, 527 


Vitamin ( continued ) 
deficiencies, 296 
vitamin A, 296, 524 

determination of, in blood, 524 
diagnosis, 297 
incidence, 296 
vitamin B, 299 
nicotinic acid, 301 
diagnosis, 302 
treatment, 302 
pantothenic acid, 302 
vitamin Bi (thiamin), 299 
diagnosis, 300 
experimental deficiency, 299 
physiology and pathology, 299 
treatment, 301 

brewer's yeast, 301 
egg yolk, 301 
green vegetables, 301 
liver, 301 
thiamin, 301 
whole grains, 301 
yeast extracts, 301 
vitamin B 2 (G or riboflavin), 301 
treatment, 301 
eggs, 301 

green vegetables, 301 
kale, 301 
liver, 301 

milk and milk products, 301 
wheat germ, 301 
yeast, 301 

vitamin Be (pyridoxin), 302 
yeast adenylic acid, 302 
vitamin C, 303, 525 
diagnosis, 303 

relation to heavy metals, 304 
vitamin D, 304, 527 
vitamin E, 304 
dosage, 305 
vitamin K, 305, 337 
treatment, 306 
E, therapeutics, 913 
K 

in hemorrhage of newborn, 147 
in hemorrhagic diseases, 29 
in hereditary pseudohemophilia, 40 
in icterus gravis neonatorum, 40 
in instrumental obstetric delivery, 125 
in postpartum hemorrhage, 125 
in premature labor, 125 
in pseudohemophilia hepatica, 40 
in toxemia of pregnancy, 125 
seasonal variations of levels in mothers, 
522 
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Vitamin 
K ( continued ) 
therapeutics, 915 
use before labor, 125 
requirements, 294 
Vitamins 

in chronic progressive deafness, 446 
in delirium tremens, 407 
in migraine, 414 
in muscle metabolism, 20 
in myopathies, 416 
in nuclear amyotrophies, 417 
in postencephalitic parkinsonism, 424 
Vollmer patch test for tuberculosis, 553 
von Recklinghausen’s neurofibromatosis, 821 
Vulva, 107 
atrophy, 107 
treatment, 108 
estrogen, 108 
surgical removal, 108 
cancer, 108, 115 
granulomas, 108 
leukoplakic vulvitis, 113 
pruritus, anogenital, treatment, 114 
alcohol injection, 114 
ammoniated mercury ointment, 114 
boric acid solution, 114 
camphorated phenol, 114 
coal tar, 114 
cresol, 114 
psychotherapy, 114 
surgical excision, 115 
zinc oxide ointment with phenol, 114 
tumors, 115 
vulvovaginitis, 115 
Vulvitis 

atrophic, triphenylchlorethylene in, 91 
leukoplakic, 113 

Warburg’s respiratory enzyme, 350 
War 

fractures, treatment, 802 

closed method of reduction, 802 
delayed closed method, 802 
Orr treatment, 803 
immediate reduction, 803 
infrequent dressing, 803 
open drainage, 803 
plaster-of-Paris skeletal fixation, 803 
injuries 
of head, 782 
to the eye, 431 
surgery, 871 

air transport of wounded, 872 
chest wounds, 874 
fundamentals, 871 


War 

surgery ( continued ) 
neuroses, 879 
shock, 882 
trench foot, 884 

war injuries and hysterical contractures, 
878 

war plane transport of blood bank, 873 
wound shock, 883 
wounds, 885 

microorganisms in, 885 
of extremities, 875 
prophylaxis, 886 
treatment, 887 

closed plaster treatment, 888 
soil bacteria extract solution, 889 
sulfanilamide, 887 
sulfapyridine, 887 
x-ray treatment, 891 
wounds, gentian violet in, 57 
Wassermann 

reaction, effect of antisyphilitic drugs upon, 
390 

test, provocative, 388 
Waters, mineral, 295 
Weight control, fetal, 141 
Weil’s disease, complement fixation reaction, 
160 

Weltmann reaction for rheumatic fever, 507 
Wheat germ oil, 305 
therapeutics, 913 
Whooping cough, 559 

complement fixation reaction, 160 
complications, 559 
diagnosis, 559 
etiology, 559 
immunization, 561 

Krueger’s vaccine, 563 
Mulford’s topagen, 563 
pertussis vaccine, 561 
Sauer’s vaccine, 561 
toxic filtrate, 562 
treatment, 559 

human convalescent serum, 560 
hyperimmune human serum, 560 
sulfapyridine for pneumonia, 559 
Wilhelmj’s secretagogue meal, 25 
Winkel’s disease, 480 
Wound 
healing, 774 

effects of different types of suture mate- 
rials, 774 
vitamin C, 775 
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